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The idea for this thesis was inspired by reading an article by 
Andrew Bounds in the Financial Times on September 17th 
2011 whilst attending one of Mr. Howard Plummer's Fascia 
Bowen courses in Cardiff. The article's title was 'Cost of Social 
Problems Put at £100bn'. In it, the author suggests that the 
Government could save billions if they invested in early 
interventions as this would lessen the impact of behavioural 
issues in children (Bounds, 2011). This is certainly in line with a 
suggestion found in a scoping review regarding best practice 
principles for the management of children with Developmental 
Coordination Disorder (DCD) to prevent secondary 
consequences and to improve children's functioning (Camden 
et al., 2014).  
 
Following 20 years of experience treating children with Fascia 
Bowen therapy to address developmental challenges, I believed 
that it was my duty to design a research study to test the 
efficacy of this manual therapy. Until now it has only had 
anecdotal evidence to recommend it. My interest in testing its 
efficacy is rooted in personal experience of disability and from 
the work I do in my private professional practice located in the 
heart of a West Berkshire rural community. This is where I have 
practised as a Homeopath and a Bowen and Fascia Bowen 
practitioner, following a road traffic accident in 1998 which 
rendered me incapable of fulfilling my role as a law firm’s Head 
of Investment. With a diagnosis of Post-Traumatic Stress 
Disorder (PTSD), physical injury, and a later diagnosis of frontal 
lobe damage, severe memory transfer and retention problems, I 
was given a less than satisfactory conventional treatment plan 
which didn't address my specific difficulties and individual 
requirements. 
 
In view of my own experience, I suspected that a lack of patient 
choice for available treatments might be the experience of 
 




others too. I certainly found this to be true for the families of 
children with DCD that I met during the research process. So, 
my journey to help myself facilitated learning procedures to 
assist others with various disorders, using Complementary and 
Alternative Medicine (CAM) options instead of the available 
conventional treatments. CAM incorporates groups of different 
medical and healthcare systems, practices and treatments 
which are generally not considered by the conventional 
system’s healthcare provision. Examples of CAM are 
homeopathic medicine, remedial touch therapies, osteopathic 
treatment, acupuncture, Chinese medicine, and generally those 
treatments which are holistic in their approach. 
 
My aim from the outset was to find treatment methods adopting 
truly individual, holistic methods and, as I discovered these, I 
was treated successfully. While attending statutory, Continuous 
Professional Development (CPD) courses for the treatments 
identified e.g. Fascia Bowen and Bowen, I realized that only 
anecdotal data, collected over 20-25 years, existed to prove 
their efficacy. In view of this distinct lack of available hard 
scientific evidence there was an indication that it was unlikely 
that these interventions would be incorporated into the 
conventional medical system in the near future. As a result I 
opened a free children's Fascia Bowen therapy clinic to gather 
qualitative data before progressing to formal University 
approved research. This would permit me to assess its efficacy 
using rigorous, scientific methodology during the collection of 
quantitative and qualitative data. I discovered, after brief 
treatment schedules, that parents reported improvements in 
their children's motor skills, confidence, social interaction, recall, 
concentration and anxiety levels. Parents also reported that 
their children were establishing friendships for the first time in 
their lives after undergoing the treatment.  
 
 





Background: Dyspraxia, also included under the term 
Developmental Coordination Disorder (DCD), is a condition 
characterised by an impairment in motor skills function which 
impacts negatively on other aspects of daily living such as 
athletic capability, handwriting, self-esteem and social 
interaction. However, no effective therapy currently exists to 
address all of these issues within this group. The aim of the 
present study therefore was to investigate whether a 
complementary therapy, called Fascia Bowen therapy, would 
improve neuromuscular function and psychological wellbeing in 
males aged 8-11 (at Primary School) diagnosed with this 
condition. 
 
Methods: A group of 10 participants meeting the criteria of 15th 
centile or below in motor skills functioning, received a Fascia 
Bowen therapy treatment session from a qualified Fascia 
Bowen practitioner each week for 6 weeks. All participants’ 
motor skills function were assessed by an occupational 
therapist before and after the end of the intervention using the 
Motor Skills Assessment Battery for Children test (MABC-2). 
Additionally, parents, teachers and participants completed 
questionnaires measuring self-esteem, social skills, social 
interaction, behaviour and scholastic function before and after 
the intervention.  
 
Results: The participants showed significant improvement in 
neuromuscular function over time using the MABC-2. However, 
no significant changes were shown in the other measures of 
functioning. Although parents did provide some anecdotal 
reports about positive changes in real life, these were not 
reflected in the measures. The results suggest that while 
improvements were shown as significant in the motor domain, 
which was the focus of the therapy, the results did not translate 
to other domains of life over time.  
 




Conclusions: Further research is necessary to test the efficacy 
of the treatment’s effects using a larger sample, a control group 
and a longer intervention timescale. A six week intervention 
period may not be sufficient to show significant changes in self-
esteem, social skills, social interaction, behaviour and 
scholastic functions which have deep-rooted constructs 
developed over many years. These may therefore take a long 
time to change.  
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Dyspraxia (DCD) as defined within the American Psychiatric 
Association’s Diagnostic and Statistical Manual of Mental 
Disorders version five (DSM-V)(American Psychiatric 
Association, 2013), involves an impairment of motor skills 
substantially below what is expected when taking into 
consideration a person’s age and intelligence. The disorder 
significantly interferes with academic achievement and activities 
of daily living. It is a mystery to many people, including those 
from the medical profession, education and parents alike 
because it is difficult to clearly define what it is, how common it 
is, who it affects and how it overlaps with other disorders. 
Parents want to know if there is a cure and many ask whether 
they are responsible in some way for their child’s condition and, 
if not, how it has occurred. All these questions continue to be 
the subject of rigorous scientific debate and enquiry. To 
confound matters, the terminology used to describe it has been 
an area which has always been problematic with consensus not 
yet being reached in all quarters of research and clinical 
practise. Over the years, terminology utilised has evolved, 
partly due to a heightened awareness and expectation for 
political correctness but also because of expert input from 
different fields of research and practice. 
 
Dyspraxia/DCD symptoms are numerous but those with the 
condition can usually be recognised by their general clumsiness 
and poor posture. They will seem slower than normal achieving 
tasks such as dressing, getting ready for school and completing 
work. Handwriting will usually be poor, and reaching 
developmental milestones during childhood will be an issue 
which will often alert those, working or living with the child, that 
something is wrong. Those with the condition often demonstrate 
inappropriate behaviour and heightened levels of motor activity. 
Many will have inherent visual and sensory deficits which will 
 




impact other aspects of life. The Dyspraxia Foundation states 
that up to 10% of the population is affected and research 
suggests that, in at least 50% of those with dyspraxia/DCD, 
they will have overlapping conditions such as ADHD, autism 
and dyslexia. The impact of having dyspraxia/DCD is varied 
with the individual affected in areas of self-esteem, socialising 
skills, school life, family relationships and general wellbeing 
both in the present and future. No known cure exists at this time 
and the condition persists through to adolescence and 
adulthood. Early diagnosis is therefore recommended in order 
that maximum support can be offered to the individual and 
family so that the accompanying social, emotional and health 
consequences can be minimised. 
 
The literature review of this thesis will explore many potential 
causes of DCD, namely genetic, environmental, neural, visual-
motor and sensory-integration dysfunction. It will go on to 
review the two main categories of intervention which are 
currently used in its treatment. These are “bottom up”, or deficit 
orientated approaches, using methods such as sensory 
integration therapy, kinaesthesia and perceptual motor training, 
and “top-down”, or process-orientated interventions such as 
task-specific interventions, cognitive approaches and parent 
teacher interventions. The efficacy of these interventions will be 
discussed. 
 
The review will also introduce the key areas of Complementary 
and Alternative Medicine (CAM), its prevalence, its efficacy, 
whether it is accepted and incorporated into the United 
Kingdom’s National Health Service and how improved dialogue 
regarding CAM can be fostered so that the NHS’ policy on 
“Patient Choice” can be fully realised. This topic introduces an 
important discussion relating to the subject of the research 
within this thesis, namely whether Fascia Bowen therapy (a 
non-invasive CAM therapy which involves stimulation of the 
 




skin and underlying fascia) could improve neuromuscular 
function and psychological wellbeing in boys between 8 and 11 
years old, diagnosed with DCD, participating in the study. As 
fascia Bowen has never been tested for its efficacy, but is a 
derivation of Bowen Therapy, the background and efficacy of 
Bowen will be discussed as well as the mechanisms through 
which fascia work may potentially cause change in the body. 
 
2. Literature Review 
2.1. What is DCD/Dyspraxia 
2.1.1. Signs of DCD 
2.1.1.1. How to recognise a child with DCD from their symptoms 
The Dyspraxia Foundation suggests that DCD is evident if there 
are generalized motor and perceptual difficulties and a 
demonstration of variable motor performance, sometimes 
observed by others as clumsiness (Dyspraxia Foundation, 
2013) . In view of these, running patterns are usually awkward; 
falling over, and colliding with objects are frequent occurrences 
(Kirby et al., 2010). It is widely accepted that the persistence of 
primitive reflexes and immature balance reactions interfere with 
gross motor development (Dewey and Wilson, 2001, 
Schoemaker et al., 1994). 
 
2.1.1.2. Poor Posture and Poor Fine and Gross Motor Control 
Posture maintenance is notoriously poor in DCD (Fallang et al., 
2005) and a child will be slow and hesitant in most actions. This 
results in notoriously poor performance in sporting activities, 
partly in view of the relationship which exists between slow 
reaction and movement timing (Henderson et al., 1992). 
Subsequent reduced participation in activities will result in the 
negative impact of decreased muscle force (Smyth, 1992). 
 




Children with DCD will often drop things and struggle with hand 
dexterity (Kirby et al., 2010). 
 
2.1.1.3. Slow Achieving Milestones 
Parents often notice that their children appear slow in attaining 
developmental and motor milestones e.g. with some not able to 
sit independently by the time they reach 8 months. They may 
fail to crawl in stages like their peers, preferring, instead, to 
'bottom shuffle' before walking (Green et al., 2008, Wilson and 
Larkin).    
 
2.1.1.4. Slowness in Completing Tasks 
They will demonstrate difficulties with organization, both within 
the individual’s academic life but also at home and in situations 
requiring self-care tasks. A general slowness in speed will be 
evident, such as getting ready for school or in performing 
particular tasks like dressing, but additionally the children will 
demonstrate problems of accuracy in that they will be less 
precise than their peers.     
 
2.1.1.5. Handwriting Problems 
Well before they reach 3 years they will often avoid tasks 
requiring good manual dexterity skills because, in DCD, these 
are usually poor (2013, Flapper et al., 2006). 
 
2.1.1.6. Messy Eaters 
From infancy a child may continue to eat with their fingers 
rather than using a knife and fork because their grip will be 
poor. As a consequence of this method of eating they will 
become grubby very quickly. Their lack of manual dexterity and 
motor control will mean that they frequently spill their drinks 
(Missiuna et al., 2006). 
 
 




2.1.1.7. Visual Difficulties and Sensory Deficits 
Those with DCD have deficits in visual attention and visual-
spatial perception (Cummins et al., 2005, Kagerer et al., 2004). 
There are often proprioceptive or kinaesthetic deficits as well as 
sensory motor execution challenges (Piek and Dyck, 2004, 
Asonitou et al., 2012). These problems, plus their internal 
representation of movements, are all implicated as potential 
reasons for clumsiness in DCD (Wilson et al., 2004). There is 
an absence of awareness of danger and they may fail to detect 
vehicles approaching at speeds of more than 22km/h which 
indicates a developmental immaturity in looming sensitivity in 
the children. This could explain why they make errors of 
judgment when crossing the road because they will often 
assume that approaching vehicles are in fact stationary. 
Research shows that children below 9 with DCD are four times 
more likely than adults to be involved in a road accident as 
pedestrians (Purcell et al., 2012). 
 
2.1.1.8. Language Difficulties 
According to the Dyspraxia Foundation finding the right words 
will often be a problem for children with DCD and some will 
stutter (Dyspraxia Foundation, 2012). Other research shows 
that while speech is one of the most sophisticated aspects of all 
motor skills many children who have DCD will have absolutely 
no difficulties in this particular area (Polatajko and Cantin, 
2005). This difference could be influenced by the overlap with 
other disorders where speech and language is particularly 
prevalent (Gaines and Missiuna, 2007, Zwicker et al., 2012). 
 
2.1.2. Formal Diagnostic Criteria 
To simplify matters, within this thesis, communication on the 
topic will now be made using the DSM-V criteria because the 
DSM is the most widely accepted diagnostic reference tools  
used by professionals (European Academy of Childhood 
 




Disability, 2011).The manual recommends the following DCD 
diagnostic criteria: 
• For those failing to acquire both fine and gross motor skills 
in keeping with their chronological age and in situations 
when they are exposed to the same opportunities to gain 
motor skills as their peers 
• That the motor skills deficits significantly and persistently 
interfere with activities of daily living in keeping with their 
chronological age 
• That the symptoms appear from an early age 
• When the motor skills problems cannot be explained by 
deficits in intellectual capacity, visual impairment or any 
movement related neurological condition e.g. cerebral 
palsy, muscular dystrophy,  degenerative disorders 
(American Psychiatric Association, 2013). 
 
To be classified as DCD, motor impairment must adversely 
affect some other aspect of the individual's life as well as their 
motor dysfunction e.g. their academic performance, 
participation at home, socially and within their community 
(Barnhart et al., 2003). In addition to the impact on aspects of 
daily living the impairment must not be caused by a 
neurological issue or as a result of conditions such as Cerebral 
Palsy, Hemiplegia, and Muscular Dystrophy, or as found in 
conditions involving low intelligence (Kirby, 2011, American 
Psychiatric Association, 2013).The World Health Organization 
(WHO) and American Psychiatric Association (APA), agree 
within their definitive criteria, using standardized motor 
impairment tests, that children with DCD will score two standard 
deviations lower than the mean and they will have a minimum 
IQ of 70 to fall within a diagnostic criteria. (Lingam et al., 2010, 
Cairney et al., 2008, Kirby and Sugden, 2007). Their motor 
function impairments must be greater than those found in 
children diagnosed with Learning Disability (LD) and the child 
 




should not have muscle tone disturbance, movements which 
are involuntary, or sensory loss (Barnhart et al., 2003).  
 
2.1.3. Issues with Definition and Classification 
2.1.3.1. Issues with DSM Criteria 
The DSM has undergone several revisions since it was 
originally published in 1952. Accompanying these, a substantial 
increase in the numbers of individuals diagnosed with disorders 
has been reported and the number of diagnosed disorders has 
also tripled (American Psychiatric Association, 2013, Carey, 
2008). In the case of DCD this increased incidence could be 
because many with the disorder have previously remained un-
diagnosed. Another possible explanation is that the diagnostic 
criteria have been extended so that the threshold, for what is 
considered normal, has changed.  
 
One of the former architects of the DSM, (version III), Robert 
Spitzer, voiced concerns about the medicalization of human 
symptoms, which he was instrumental in creating during his 
involvement with the DSM. This criticism particularly refers to 
the failure to take account of a vital component, namely the 
context within which symptoms occur (Spitzer, 2007). He also 
criticises the lack of transparency in the research underpinning 
the DSM (Cairney, 2010). 
 
Cairney raises a number of areas of concern regarding the 
DSM criteria (Cairney, 2010). Its section A refers to significant 
impairment in motor skills but the DSM-V does not give a 
defined threshold for diagnosis; it could be anywhere between 
the 5th and 15th centile, and this is dependent upon the 
practitioner. The implication of this is that it presents a risk of 
being under or over inclusive. If the level is 5% then many 
children will not meet the diagnostic criteria but, alternatively, if 
the level is 15% then this would result in too many being 
 




diagnosed with DCD. Section B of the manual states that it is 
not sufficient to have motor impairment alone but that the 
condition must also have a significant impact on activities of 
daily living (ADL) or academic function. This raises the question 
regarding how it is possible to measure or to define ADL 
impairment as the DSM-V does not give a defined cut-off or 
measurement scale. The result of this is that estimated 
prevalence rates are variable. 
 
The positive aspects of the DSM are that in terms of defining 
the disorder it is useful because it keeps the professional, who 
is in the position of diagnosing the disorder, focused because 
the diagnostic criteria are limited to just 4 areas. 
 
In summary, the DSM remains a useful tool because it is open 
to interpretation. It is helpful in epidemiological research where 
it is imperative that a measurement of the criterion for a disorder 
must be available. However, the negative is that it is not helpful 
in terms of operationalizing and where measurement of core 
components of the criteria is concerned. It is worth noting that 
for the diagnostic purposes of those with DCD the DSM is only 
sensitive in the hands of a specialist already conversant with 
the disorder. 
 
2.1.3.2. Terminological Inconsistencies 
Dyspraxia is a common term used in the UK to describe 
children with motor coordination problems. Many other terms 
associated with this condition are used but this can be 
confusing to both lay people, health professionals and 
researchers alike (Magalhaes et al., 2006). The use of words 
and terms ranging from “Clumsy child syndrome”, now politically 
incorrect but widely recognised, “dyspraxia”, adopted by the 
Dyspraxia Foundation and “developmental coordination 
disorder (DCD)” are utilised. Some use dyspraxia 
interchangeably with the term developmental coordination 
 




disorder (DCD) but unlike DCD, dyspraxia generally involves 
immaturity in developing, organising and movement 
sequencing, while DCD is a more generalised form of motor 
coordination problems (American Psychiatric Association, 
2013). 
 
The lack of an internationally agreed classification for dyspraxia 
is confusing. Currently it does not appear as a named condition 
in The Diagnostic and Statistical Manual of Mental Disorders 
(DSM-V) but is grouped together with other conditions, involving 
more generalised motor coordination problems, under one 
official term, namely DCD (American Psychiatric Association, 
2013). Many support groups and educationalists continue to 
use the term dyspraxia however and until there is an agreed 
classification there will always be some who maintain that there 
are major differences in the symptoms (Kirby et al., 2013) and 
that not all individuals with DCD will have dyspraxia.  
 
The inconsistency in terms poses problems in identifying 
relevant scientific papers for research, e.g. the term clumsy 
child syndrome, now too politically sensitive to be used, was 
frequently utilised in the research literature for many years. 
Knowing about the range of terminology will permit systematic 
reviews to be conducted thus enabling international consensus 
to be reached about dyspraxia and DCD, how their symptoms 
differ and how they overlap. One systematic review conducted 
uncovered seventy-five search terms associated with Dyspraxia 
alone (Zwicker et al., 2013), demonstrating clearly that 
identifying one term encapsulating dyspraxia or DCD in their 
fullest senses will probably always prove difficult. Apart from 
search term difficulties, many scientific researchers and health 
professionals hold strong views on the subject of terminology, 
maintaining a position that a clear differentiation exists between 
dyspraxia and DCD because they have different symptom 
profiles. Some believe that dyspraxia cannot be seen as falling 
 




clearly within a diagnosis of DCD for the same reason (Dewey, 
1995, Henderson and Henderson, 2003, Blank, 2012, Gibbs et 
al., 2007). Miyahara proposes that a distinction exists between 
dyspraxia and DCD because motor sequencing and selection 
primarily refer to dyspraxia and that these issues are not always 
exhibited in children with DCD (Miyahara and Mobs, 1995). 
What is certain is that if dyspraxia is to be included within a 
diagnosis of DCD then the individual must experience 
difficulties with their everyday motor skills as this is DCD’s main 
feature (European Academy of Childhood Disability, 2011).  
 
2.1.4. Prevalence  
The prevalence estimates for DCD are somewhat confusing 
and varied; however the American Psychiatric Association  
(APA) suggests that prevalence estimates lie between 5%-15% 
in the primary school population when no other neurological 
conditions are present (American Psychiatric Association, 
2013). Some estimate that this figure, in children, falls within an 
even broader range between 3% and 22% (Piek et al., 2006, 
Martin et al., 2010). However, this figure is often confused due 
to issues of comorbidity, gender and methodological issues as 
discussed below. The most recent DSM-V suggests that the 
prevalence rates are between 5%-6% for children between 5-11 
years (American Psychiatric Association, 2013) and that the 
identification of DCD is made using a child’s historical record 
developmentally, the medical record, physical examination, 
school reports and individual assessments utilising sound 
psychometric standardized tests which are culturally 
appropriate. 
 
One of the first studies to use strict criteria to define UK DCD 
prevalence involved a population survey of more than 7000 
children who were assessed for manual dexterity, ball skills and 
balance. Using the Avon Longitudinal study of parents and 
children coordination scoring system, severe motor coordination 
 




problems were identified. Additionally, handwriting tests and 
activities of daily living scales were utilised to quantify the 
implications suffered in daily life as a result of motor 
coordination problems.  
 
An added dimension potentially influencing the reporting of 
prevalence is gender. Literature indicates that boys are affected 
more than girls and this is confirmed in the DSM-V (American 
Psychiatric Association, 2013). Reasons for this could be due to 
boys’ more apparent behavioural manifestations as a result of 
the comorbid presence of ADHD as reported in the large 
population survey by Lingam (2009). Comorbid ADHD and DCD 
tends to be more severe in manifestation than if each disorder 
occurs alone (Watemberg et al., 2007). The ADHD component 
results in differences in the predominant symptoms, e.g. with 
girls tending to internalize their symptoms of inattentiveness 
and any associated comorbid obsessive-compulsive disorder 
and perfectionist behaviours, all of which mitigate symptoms 
and delay referral for diagnosis by parents or teachers. Boys 
with ADHD co-morbidity, on the other hand, tend to externalize 
predominant symptoms such as hyperactive behaviours and 
they subsequently display more covert aggression which can be 
identified more easily by teachers and parents who are around 
them (Quinn and Madhoo, 2014). 
 
Another possible reason for gender prevalence differences 
could be due to the characteristics of the tasks used to assess 
coordination issues. Girls are generally more proficient in 
activities demanding finer coordination skills and boys are more 
proficient in activities requiring grosser movements or strength 
differences; the tests emphasizing finer motor skills would 
highlight males and the tests emphasizing gross motor skills 
would identify females. Reported gender prevalence rates vary 
from 2:1 to 7:1 (Kadesjo and Gillberg, 1998, Barnhart et al., 
2003, Lingam et al., 2009, Kirby et al., 2013) (Cermak and 
 




Larkin, 2002). The DSM-V  also states a ratio in keeping with 
these studies’ findings although there are no clearly identified 
definitions or guidelines indicating on what the data is based. 
 
Girls need to demonstrate a significantly poorer set of 
movement problems than the boys in order to be identified by 
their teachers. This could be due mainly to the behavioural 
differences between the genders in class and the girls’ 
internalisation of their problems (Quinn and Madhoo, 2014) 
despite the presence of co-morbid conditions (Missiuna et al., 
2006), or due to the gender differences established over time 
due to perception, gender role-identification where the child 
imitates, socialisation as developed when exposed to peers, 
teachers, parents and coaches, and self-socialisation (Thomas 
and French, 1985).  
 
To summarise therefore, from the information provided above it 
is apparent that DCD prevalence rates vary greatly, which can 
become confusing to any reader. The differences could be as a 
result of reporting, the use of different assessment criteria and 
tools as well as how these are accounted for. It could also be 
due to the differences in the severity of conditions and how 
stringently the diagnostic criteria are applied; cultural 
differences and environmental causes could also be significant 
factors (Cermak and Larkin, 2002, Blank, 2012, Thomas and 
French, 1985). The best estimate would be to focus on the most 
commonly held view on prevalence rates and this figure would 
be between 5-6%. However, the reader must always bear in 
mind that, for a number of reasons, broader ranges may be 
represented in literature.  
 
2.1.5. Comorbidity  
Statistics suggest that motor coordination problems are 
reported in a third of girls, boys and adolescents with ADHD 
(Fliers et al., 2011) but it is a distinct disorder and not one which 
 




is solely a conceptualisation of a group of symptoms that often 
appear in other disorders or syndromes. ADHD is the most 
frequently co-occurring condition, seen in approximately 50% of 
DCD cases, according to the DSM-V. Dyslexia and Autism 
Spectrum Disorders (ASD) have a particularly high co-morbidity 
with DCD, but not as high as in ADHD (Gillberg, 1998, Gillberg 
and Kadesjö, 2003, Gillberg et al., 2004, Fliers et al., 2012). 
Studies suggest that identifying a child solely with motor 
difficulties will be the  exception rather than the rule (Kirby et al., 
2013) because DCD almost always overlaps with other 
developmental disorders. As with High Functioning ASD (Green 
et al., 2002, Yeo, 2006), one third of children with DCD will 
probably also have speech and language impairments (Kirby et 
al., 2013).   
 
In view of this high prevalence of co-occurring motor 
coordination issues it is surprising that greater attention is paid 
to other co-existing conditions within ADHD, as opposed to 
DCD. It is possible to differentiate between the two because 
DCD is intrinsically a movement disorder while ADHD is a 
disorder of attention. One study concentrating on parent and 
teacher ratings of motor coordination problems in children and 
adolescents with ADHD, found that motor coordination 
problems occurred in approximately one third of the children 
(Fliers et al., 2011). Those children with problems of fine as well 
as gross motor skills, coordination skills and motor control were 
all related to inattention instead of hyperactive or impulsive 
symptoms. In relation to the control participants the motor 
coordination issues in ADHD remained present in teenagers 
according to the parents;  teachers estimated that the 
prevalence diminished but this may be due to factors such as 
ability to hide their problems by non-participation. Both genders 
were comparably affected but the motor performance was 
better in girls than boys within the control group (Fliers et al., 
2008, Fliers et al., 2011). 
 




While children with ADHD and ASD do show basic motor 
control impairments, the impairments particularly in 
performance and in the detection of skilled motor gestures in 
accordance with DCD, appear specific to autism (MacNeil and 
Mostofsky, 2012).  
 
2.1.6. Non-motor Difficulties Associated with DCD  
2.1.6.1. Introduction  
The research which is the subject of this thesis not only 
measures motor issues associated with DCD but it also 
measures the non-motor issues such as social interaction, 
scholastic function, self-esteem and behaviour. 
 
There are many non-motor difficulties associated with DCD.  
These include behavioural issues such as impulsivity and 
oppositional behaviour (Gillberg and Kadesjö, 2003), emotional 
issues (Ahern, 2000), low self-esteem (Piek et al., 2005), poor 
self-perceived competence (Mandich et al., 2003), anxiety 
(Skinner and Piek, 2001), depression (Gillberg, 2003), bullying 
(Mandich et al., 2003), and obesity (Cairney et al., 2005). 
Research indicates a growing interest in the awareness that 
children with DCD are often at risk of developing a variety of 
psychosocial difficulties such as educational under-
achievement (Dewey et al., 2002, Henderson and Hall, 1982, 
Watson and Knott, 2006). Often this is because they are slower 
in completing tasks than their peers. Additionally, their problems 
interacting with others, both in the playground and class, are 
well documented (Missiuna et al., 2006) with one reason being 
that they have a heightened fear of failure.  
 
2.1.6.2. Social Skills and Playtime 
Children with DCD demonstrate slowness and clumsiness in 
performing tasks and consequently often become isolated from 
their peer group in which they will ‘stand out’ as being different 
 




and less competent. This will ultimately manifest in a lack of 
ability to integrate with their peer group and they will spend 
more time alone as onlookers rather than as participants in 
social physical play (Smyth and Anderson, 2000). Regardless 
of the cause many children with DCD will often prefer the 
company of adults to children (Van Waelvelde et al., 2004, 
Utley et al., 2007, Bart et al., 2011) as this type of engagement 
would not require them to participate in playground activities. 
The children’s limited involvement in any social activities 
(Poulsen et al., 2008) because of their self-perceived inability to 
succeed alongside others will subsequently result in feelings of 
isolation and anxiousness both at school and in the wider 
community where they live (Chen and Cohn, 2003).  
 
A study investigating leisure time physical energy expenditure 
in boys between 10-13 years, with and without DCD, was 
conducted using 173 participants (Poulsen et al., 2008). 
Psychological mechanisms of self-concept appraisal potentially 
involved in influencing physical activity and energy expenditure 
were also measured using a Self-description Questionnaire-I. 
Participants were matched for school year level, chronological 
age and socioeconomic status. Sixty boys had a diagnosis of 
DCD and 113 boys with non-DCD were allocated to the 
comparison group. Those with DCD were split into two groups 
according to their coordination symptom severity, as measured 
by the MABC test, and the groups were named ‘moderate’ and 
‘severe’. Those in the comparison, non-DCD group, were 
allocated to two further groups, dependent upon medium or 
high physical coordination ability as assessed by the MABC 
test. The children in the high group were ranked as a result of 
their 50th percentile or above score in the MABC test and the 
terms ‘medium’ and ‘high’ were applied to these two groups but 
only used when referring to the non-DCD groups. The study 
utilised a descriptive question to establish differences between 
self-concept and the boys’ energy expenditure levels while 
 




performing activities during their free time. Information 
regarding the frequency of their participation in activities outside 
of school hours and any structured, non-structured free-time 
pursuits that they followed socially and non-socially were 
gathered by parents who completed a 7 day diary of activities. 
These were measured in blocks of half an hour for 7 days 
before school. After-school activities were measured, during the 
same 7 day period, in 14 half hour blocks. The recorded 
information accounted for intensity and duration of physical 
activity and also included information regarding social 
environment. Intensity of activity information was completed 
using a measure which permitted differences in components 
such as heart-beat, breathing, sweating, movement and 
feelings of exhaustion to be reported. 
 
To investigate potential relationships between physical  
co-ordination ability and energy expenditure the researchers  
hoped that this would establish whether a child’s self-concept 
could be a mediating factor in the relationship between physical 
ability and energy expenditure. Also investigated were the 
general self-concept and domain-specific self-concept 
perceptions involved in peer-relations, parent relations, physical 
ability and physical appearance, as mediators of relationships 
occurring between physical coordination ability and the 
expenditure of energy.  
 
Variance analyses were used to establish whether there were 
differences found in the energy expenditure and self-concept 
perceptions. Mean differences between groups were analysed 
for energy expenditure, and non-academic self-concept 
perceptions were compared across the four groups. Post hoc 
analyses were conducted to measure how different means 
compared for the different sized groups. 
 
 




The results showed significant differences between the DCD 
and non-DCD groups but non-significant between the two DCD 
groups or the two non-DCD groups. Additionally, two steps 
were performed in the mediation analysis which tested 
relationship strength between physical coordination ability and 
energy expenditure, one with and one without the self-concept 
mediators included in regression equations. The first step minus 
the self-concept mediator inclusion in the analysis 
demonstrated that all energy expenditure variables showed a 
significant association with physical ability. However, with the 
second step only one relationship showed significance and this 
was that strength of relationship between physical coordination 
and physical energy expenditure showed a significant reduction 
when peer-relations self-concept was included within the 
equation.  
 
The clinical implication of this result is that OTs ought to take 
into consideration the self-perceptions of social competence of 
their patients in addition to the physical characteristics before 
allocating the interventions appropriate for the individuals 
because consideration for social and physical contexts using 
supportive, motivational, cooperative and non- competitive 
goals will help to improve the participation of boys with DCD.  
 
2.1.6.3. School Performance Difficulties-Identification and Referral 
Problems 
Teachers who work closely with a child are the most likely to 
notice how motor coordination problems impact the child’s 
progress at school (Missiuna et al., 2011). One research study 
conducted over a 2 year period with children between the ages 
of 5-8 investigated their developmental clumsiness and how 
their poor motor coordination affected their school progress. 
Those children, identified by the teachers as having clumsiness, 
were found to score significantly poorer in comparison with the 
control group using the measures for motor capability. 
 




Additionally, they had more frequently occurring educational 
and social issues as a result of their clumsiness in the 
playground and in their motor function issues in classwork 
(Henderson and Hall, 1982).  
 
Academic underachievement is well documented in DCD 
(Barnett and Wiggs, 2012) due to the motor coordination issues 
and this tends to increase with the severity of the motor 
impairment (Wocadlo and Rieger, 2008). Handwriting and 
drawing problems in schoolchildren are often early indicators of 
DCD for teachers once the child is established in school 
because the quality will often be very poor, barely legible, and 
drawing skills will be demonstrably immature in style (Barnhart 
et al., 2003). Children’s difficulties holding and using both pens 
and pencils to draw and write as well as the use of scissors in 
creative, craft-based lessons will also be evident very early on 
in the child’s academic life (Chang and Yu, 2010). In this one 
study handwriting and reading difficulties for children with DCD, 
when compared with typically developing (TD) children, were 
found to contrast significantly.  
 
2.1.6.4. Inappropriate Behaviour and Heightened Levels of Motor 
Activity 
Children with DCD will find difficulty in judging how to behave in 
company, suggesting that they have difficulty with perception. 
Often they become easily upset, agitated and with a tendency 
to outbursts of temper and heightened levels of motor activity. 
However, according to research, there are many variables 
which could be involved in influencing their emotional 
behaviour, such as parenting methods as well as overlapping 








2.1.6.5. Self-worth, Anxiety and Mental Health 
Children with DCD have motor skill problems that impede the 
acquisition of that their functional and academic life 
(McWilliams, 2005). If they are unable to perform well in their 
academic or sporting interests then this impacts severely on 
their self-esteem (Piek et al., 2006). 
 
By the time that a child attains pre-school age (i.e. 3-5 in the 
UK) if the DCD has not been identified then the child can be 
affected in different ways, e.g. displaying an increased 
frustration with their own inability to do things. One reason for 
this is that motor skills execution requires significant energy 
expenditure. Resulting tiredness can induce a child to 
manipulate his environment thus avoiding participation in 
situations which highlight motor problems or which demand that 
he undertakes further motor tasks (Missiuna et al., 2011). 
 
As the child gets older and becomes more involved in self-care 
tasks the motor problems manifest in difficulties with dressing 
generally, and particularly when buttoning clothes (Piek et al., 
2006). Within DCD the inability to perform tasks efficiently can 
lead to anxiety and lowered self-esteem, and consequently this 
impacts the mental health and wellbeing of the child (Cummins 
et al., 2005, Polatajko and Cantin, 2005, Green et al., 2006, 
Watson and Knott, 2006, Bart et al., 2011, Lingam et al., 2012, 
Hill and Brown, 2013). 
 
Self-worth perception is believed to develop in the early and 
middle childhood years (Wigfield and Eccles, 1994) and this 
can play a major role in things such as enjoyment of activities. If 
a child has negative self-worth then its subsequent effect can 








As discussed, many studies have found that children diagnosed 
with DCD also have co-occurring mental health problems. One 
study was conducted to assess associations between children 
diagnosed with probable DCD at age 7 using the DSM-IV-TR  
(Lingam et al., 2012), and mental health problems. It was found 
that the children with DCD in the study did have more 
depression than normally developing children. 
 
However, conclusions drawn showed that when the mediating 
variables such as bullying, low self-esteem and friendships 
were accounted for, it was apparent that children with DCD 
were no more likely to have mental health issues, such as 
depression, than the controls. This means that focus on 
interventions to increase self-esteem, dealing with bullying and 
assistance for the children to help with their social interaction 
would reduce their risk of developing depression.  
 
A study investigating children at play explored the interaction 
between the difficulties often experienced by children with DCD 
engaging in age-appropriate play and the subsequent impact on 
self-esteem. They found that those with DCD were generally 
less active, choosing to use play equipment less frequently and 
spending less time interacting with other children due to their 
inability to keep up.  Additionally, they avoided particular 
situations which demanded a demonstration of their lack of 
physical coordination and competence. This type of behaviour 
in the child with DCD demonstrates that fear of failure 
generates more withdrawal, and a vicious circle of avoidance 
and social isolation ensues (Schoemaker and Kalverboer, 1994, 
Skinner and Piek, 2001, Harter, 1985).  Another consequence 
of this is that lack of playtime or athletic involvement for children 
with DCD means that they miss opportunities to benefit from 
vital peer group interaction which children need in order to 
thrive as well as what they could gain in terms of physical and 
social benefits of athletic participation (Bouffard et al., 1996, 
 




Piek et al., 2006). Children as young as 5 with DCD are known 
to  assess and measure their own competence by comparing 
themselves with their peers (Horn and Hasbrook, 1987) and 
research shows that low self-esteem may be present in children 
as young as 6. Schoemaker’s study (1994) found that 
correlations exist between social measures and affective 
functioning. Interestingly, it was highlighted that anxious 
children scored lower on social acceptance and this may have 
been influenced by shyness and insecurity impacting on their 
ability to communicate with peers. Teachers’ questionnaires 
revealed that introversion went hand in hand with negative task 
orientation. This suggests that children who were isolated or 
insecure would also have difficulty concentrating during their 
classroom sessions.  Children demonstrating positive 
orientation towards tasks were likely to demonstrate less 
negative behaviour in the social domain (Schoemaker and 
Kalverboer, 1994).  
 
Piek et al examined the impact of fine and gross motor abilities 
on self-perceptions in males, females and adolescents with and 
without DCD, and found that the level of ability in movement 
impacted self-perceived athletic capability and scholastic 
competence. Children with DCD display deficits in fine or gross 
motor skills but some display deficits in both areas. In the study, 
those with greater self-perceived athletic competence were 
younger and were mostly male with better gross motor 
capabilities. Conclusions drawn by the study were that for boys, 
their self-worth is based upon their perceived ability to perform 
well in athletic activities mainly requiring gross motor skills 
rather than their perceived academic capability and that they 
are more impacted if they have DCD in comparison with the 
controls despite equal importance being placed upon perceived 
athletic competence and self-worth in both groups. Therefore, 
the greater their gross motor problems and perceived athletic 
competence, then the more damaging will be the impact on 
 




their self-worth. Another possible factor influencing this could be 
that males may be highly critical of their own athletic ability 
because sport and the performance of elite athletes are highly 
advertised in the media of western societies (Piek et al., 2006). 
Therefore, boys with motor problems may suffer a greater 
impact on their perceived athletic competence as a result.  In 
girls, both in the DCD group and in controls, self-worth is based 
upon their perceived ability to perform well in academic 
activities which require fine motor skills. Therefore if their 
perceived fine motor skills are poor, then this will impact more 
negatively on their self-worth. However, for females, perceived 
athletic competence, as a measure of self-worth, was also 
considered important to those with DCD, meaning that they are 
at greater risk of having psychosocial difficulties. Conclusions 
drawn suggest that girls are at greater risk of psychosocial 
implications if they have DCD. The study highlights that other 
studies’ findings report conflicting results regarding self-worth 
and perceived competence between males and females. The 
implications are therefore that there is a need to assess 
particular types of motor deficits when designing specific 
intervention strategies for children who have motor disorders, 
especially in those occurring in the academic setting; it is 
important that the type of motor problems i.e. whether fine or 
gross or both is determined and that they are assessed before 
evaluation of self-worth findings takes place (Piek et al., 2006). 
 
Together, these studies on self-worth in DCD show that children 
with the disorder should be screened for mental health issues 
as early as possible. In addition to this, interventions should be 
concentrating on ways to develop positive self-esteem, 
addressing problems of bullying and developing techniques to 
improve their social interaction. As a consequence, the risk of 








2.1.7. Causes of DCD 
2.1.7.1. Introduction  
The specific causes of the condition are still unknown. 
However, it does seem to be related to disruption in the method 
of brain message transmission to the body. The results 
manifest as a curtailment of smooth, coordinated movements. 
The DSM-V states that DCD is a developmental condition that 
is defined under the heading of Motor disorders (American 
Psychiatric Association, 2013). In the DSM-V it states that the 
motor deficits cannot be explained by intellectual disability and 
neither is it a visual impairment or a neurological condition such 
as cerebral palsy, muscular dystrophy or degenerative disorder. 
Over recent years interest has been re-established in the 
investigation of the underlying aetiology (Gibbs et al., 2007). 
 
2.1.7.2. Genetic and Environmental Causes 
Based on studies with family and twins it is suggested that both 
ADHD and DCD have a genetic background (Fliers et al., 
2011). One genome-wide association study was conducted to 
identify genes contributing to brain function and motor 
coordination problems in children with ADHD. While the results 
did not reach genome wide significance the study implicated the 
genes involved with neurite growth and muscle function. The 
genes ranked highest in their findings were MAP2K5 (which is a 
protein kinase gene with a molecular location on chromosome 
15) identified in restless leg syndrome (one of the symptoms of 
DCD) and CHD6 (which is a helicase protein gene located on 
chromosome 20) identified as causing problems in motor 
coordination in mice. The study also found small associations 
for 15 SNPs (single nucleotide polymorphisms which are the 
commonest type of genetic variations among people. They can 
influence disease susceptibility). The study offers clues about 
the potential genetic aetiology of motor coordination dysfunction 
 




and provides us with a good base upon which to conduct further 
research (Fliers et al., 2012). 
 
Current research and understanding of ADHD, which has a high 
co-morbidity with DCD, and other developmental disorders 
suggests that gene research is highly unlikely to lead to the 
conclusive identification of single genes as causing the 
disorder. As each gene's effect may vary in strength and 
influence (Kirby and Sugden, 2007) it is more likely  to conclude 
that a combined interaction between gene and environmental  
factors will influence the externalisation of disorders (Pearsall-
Jones et al., 2009). 
 
Neural 
An imbalance caused by the neurotransmitter dopamine within 
the neuronal circuits of the basal ganglia and cerebellum, which 
are regions related to movement instigation and balance, is 
thought to be a critical factor in DCD. Dopamine is already 
known to be involved in the exploratory, motor and other extra-
personal functions which are located within the left hemisphere 
and children with DCD demonstrate right hemisphere 
disconnection or insufficiency (Zwicker et al., 2009, Fliers et al., 
2011). Research also demonstrates that the basal ganglia are 
involved in motivation, voluntary motor control and learning of 
habitual behaviours, while the cerebellum is involved in control 
of motor movement and coordination, balance, equilibrium and 
muscle tone. The latter is closely linked with the vestibulum and 
vestibular nuclei involved in eye movement control and postural 
control, all of which are compromised in children with DCD who 
struggle with hand-eye coordination. Dysfunction of the 
cerebellum is reportedly a dominant factor in the 
neuropsychopathology of DCD and ADHD and this is known 
following extensive laboratory experiments with rats, cats and 
studies with humans (Flouris et al., 2005, Zwicker et al., 2009). 
These have demonstrated that the cerebellar cortex develops 
 




late in the last trimester of pregnancy in humans and continues 
its development for a year after birth of the baby (Gramsbergen, 
2003). The same region in the rat brain is as developed as the 
human brain only two weeks after its birth and this is why it is 
possible to draw comparisons, because the rat brain can be 
studied post-natally for early phase neurodevelopment. Rats 
and humans, while very different, can be compared due to the 
ability of rats to manipulate objects while standing on their two 
hind legs, although account must be taken regarding 
differences in motor competences and repertoires. It has been 
suggested that any delays in the maturation or dysfunction of 
the basal ganglia, parietal lobe and the cerebellum are a 
leading source of neuropathology in motor coordination issues 
(Zwicker et al., 2009). Studies conducted with rats and pigs in 
the 1970’s suggest that under-nourishment in the latter stages 
of development and post-natally has a profound effect on 
physical brain growth, weight and functionality of the cerebellum 
specifically. As a consequence, rats were unable to run 
efficiently and coordinate in a maze compared with their 
controls (Smart et al., 1973).  
 
As children with DCD have neurological soft signs such as 
hypotonia, a state involving low muscle tone, this can  indicate 
that there is a problem anywhere along the neural pathway 
which controls muscle movement and whose cause can be a 
pointer that difficulties have occurred during brain formation 
(Fenichel, 2008).  
 
In summary, we understand that various brain structures are 
involved in motor control, posture, balance and movement 
instigation and that dysfunction in the cerebellum in particular 
has been cited as a dominant factor in DCD 
neuropsychopatholgy. This thesis proposes that stimulating the 
body in a particular manner using fascia Bowen therapy may 
impact these brain regions, because it effects changes firstly in 
 




the neural pathways which lead to these regions. It is proposed 
that effecting changes in dysfunctional regions like the 
cerebellum may lead to improvement in the motor capabilities of 
children with DCD and therefore this, in turn, will lead to an 
improved quality of life in the children.  
 
2.1.7.3. Visual-Motor Integration Difficulties 
Studies have been conducted to test theories about the link 
between children with low mobility and lower visual-motor 
integration abilities but with unaffected perceptual skills. What 
this means is that the information being received is not faulty 
but the way in which it is integrated within the individual, to 
make sense of the information, is dysfunctional. Much of the 
research, however, focuses on the analysis between three 
domains, namely perceptual ability, visual-motor integration and 
motor development (Bonifacci, 2004). For an individual to 
conduct any complex motor pattern the central nervous system 
(CNS) must have the ability to process any information it 
receives from afferent nerves both quickly and efficiently. As 
soon as visual stimuli are received the appropriate brain region 
will be activated so that it permits the individual to perceive 
where the body is in space and where it should go. This, 
accompanied by an adequate degree of alertness involving the 
activation of the reticular formation to an optimal degree, then 
informs the CNS. If anything is dysfunctional in this process 
then any resulting planned movement will not be performed 
smoothly or correctly (Nelson and Pataki, 2015). In view of the 
acknowledged physiological link between perception and 
complex motor behaviour (Biguer et al., 1984), for the individual 
to undertake reaching and grasping moves for example, as in 
picking up a pencil to write with, a processing of form and 
texture plus distance and orientation characteristics of the 
object must take place (Chieffi et al., 1993, Bonifacci, 2004) and 
these studies provide useful evaluation of perception’s role 
 




when coupled with integration of visuo-motor qualities and 
general cognitive functioning in children with low motor abilities.  
 
2.1.7.4. Sensory Integration Dysfunction (SID)  
The theory of Sensory Integration Dysfunction (SID) differs from 
visual-motor integration theory because SI refers to all the 
sensory information received from the environment such as 
sound, taste, proprioception etc. while visual-motor integration 
theory refers to visual stimuli and movement and how they are 
both integrated. SID to is believed to provide an explanation for 
DCD because co-ordinated movements are reliant upon the 
correct integration of sensory information received from within 
the body or from the environment (Center of Development 
Pediatric Therapies, 2014) and this ability to integrate 
information effectively is dysfunctional in DCD. According to 
diagnostic criteria we know that children with DCD have 
difficulties with fine motor skills, balance, movement sequencing 
and co-ordination (Bundy et al., 2002, Gibbs et al., 2007).  
 
Sensory integration (SI) theory was conceptualised by an 
occupational therapist called A. Jean Ayres (Ayres, 1972b). She 
referred to SI as the manner in which all types of sensory 
information are processed via neurological processes that 
receive, register, modulate and organise the incoming 
information to the brain. This process enables sense and a 
cohesive representation to be made of the individual’s 
surroundings. This corresponds with statements by the 
Dyspraxia Foundation suggesting that individualised, special 
brain functions, as well as joint functioning requirements, are 
required for the individual to make coherent sense of incoming 
stimuli. The capacity of both hemispheres to communicate 
efficiently seems to be deficient in children with dyspraxia/DCD 
indicating that there are sensory integration dysfunction issues 
present (Tallet et al., 2013, Dyspraxia Foundation, 2014). Tallet 
et al (2013) conducted a study to measure lateralized inhibition 
 




of symmetric movements in children with DCD when compared 
with their typically developing (TD) controls. This involved the 
children synchronizing a tapping beat with a metronome using 
one finger on each hand. It was then followed by a request to 
stop tapping their left hand finger while continuing to tap the 
finger of the right hand. Whilst both groups improved in their 
capacity to inhibit the tapping with the left hand finger the 
controls were significantly better in their improvement than the 
children with DCD who still exhibited persistent difficulties in 
their capacity to inhibit the left finger tapping even when age 
related differences were accounted for. The study highlighted 
that during normal development there is a progressive 
improvement in the ability of the two brain hemispheres to 
communicate but that this communication capability is either 
absent or delayed in children with DCD (Tallet et al., 2013). 
 
Ayres stated, in her research with children from a number of 
different groups with developmental and behavioural disorders, 
that as the sensory system pathways develop over a period of 
time, (just as language and motor skill capabilities do), that 
problems can occur which leave the sensory system deficient in 
areas such as visual-spatial organisation, sense of movement 
and/or the positional sense (Piek and Dyck, 2004, Zimmer and 
Desch, 2012). This deficiency subsequently results in the 
incomplete maturation and processing of functional skills such 
as motor, coordination, auditory, vestibular and proprioceptive 
capabilities (Zimmer and Desch, 2012).  
 
Individuals with decreased SI abilities i.e. in registering and 
processing sensations, have difficulty producing appropriate 
actions (Bundy et al., 2002). Using a compatibility-
incompatibility paradigm and different sensory modalities, 
patterns of choice reaction time in participants between the 
ages of 6-7 and 9-10, with and without DCD, were explored in 
one study (O'Brien et al., 2008). All the younger children with 
 




DCD were slower in their reaction to visual and vibrotactile 
stimuli than their typically developing counterparts and there 
was an even greater discrepancy evident between the older 
children with and without DCD, suggesting the existence of a 
developmental problem. However, the younger children with 
DCD responded much more swiftly when they received an 
auditory stimulus than their non-DCD counterparts, suggesting 
that children with DCD rely more heavily on the auditory 
stimulus to help them adapt to their environment. This faster 
auditory response may not be helpful in actions requiring motor 
planning and this could provide an explanation for poorer 
planning and timing issues in those with DCD.  
 
One of the most important features of early development is the 
ability to process tactile information, and a discrepancy in this 
area of functioning suggests that there is a dysfunction which is 
related to somatosensory function, including a decrease in the 
child’s capability to process touch stimuli (O'Brien et al., 2008). 
Sensory integration theory posits that helping the individual to 
become more aware of their body in space and time will allow 
them to accrue knowledge about how movement can feel more 
beneficial to them. Their ability to plan a series of movements 
will be compromised and they will have difficulties sensing 
similarities and differences between sensations (Miller and 
Fuller, 2007). All of these problems are prevalent in DCD 
(Dyspraxia Foundation, 2012). As children with DCD do not 
simply recover or outgrow their problems, an intervention aimed 
at effecting an improvement in their vibrotactile processing may 
also prove successful at enhancing their motor coordination 
(O'Brien et al., 2008).  
 
Many researchers have investigated the relationship indicators 
of SI and the occupational performance of children (Ahn et al., 
2004, Baranek et al., 2002, Bar-Shalita et al., 2008, Bundy et 
al., 2007, Dunbar, 1999, White et al., 2007) with many finding 
 




significant differences. Using measures such as the Sensory 
Profile measure, subjects with motor processing difficulties and 
activities of daily living (ADL) issues have been found to be 
significantly different in their Sensory Profile scores compared 
with those with atypical Sensory Profile scores. Findings 
suggest that children identified with difficulties in sensory 
processing are also likely to have challenges in performing 
everyday tasks (White et al., 2007, May-Benson and Koomar, 
2010) as is the case in DCD. Importantly, the hallmark of 
individuals with dysfunction of sensory processing is the 
chronicity of the sensory difficulties suffered and their impact on 
everyday life. These are also particularly evident in DCD whose 
named symptoms overlap significantly with those stated for SID 
(Miller and Fuller, 2007). Not only do the sensory processing 
deficits curtail the individual’s control over the body but they 
also curtail the individual’s potential to learn and develop 
effectively (Miller and Fuller, 2007).  
 
Proponents of SID have campaigned for its inclusion in the 
DSM as a diagnosed condition for more than ten years. 
However, it was not included in the DSM-V in December 2012, 
mainly because there is insufficient evidence to recommend it 
according to the American Academy of Pediatrics (AAP) 
(American Academy of Pediatrics, 2012) The AAP’s 
recommendation is that paediatricians do not diagnose SID as 
an independent diagnosis but that they should consider 
diagnosing other developmental disorders instead, e.g. DCD, 
anxiety disorder, ADHD, autism spectrum disorders and 
attention deficit/hyperactivity disorder.  
 
It is apparent therefore that not everyone agrees that it is an 
independently diagnosable condition, but SI theory does offer 
useful explanations for behaviours while at the same time 
providing guidance about the most favourable intervention 
programmes which would assist health professionals to treat SI 
 




problems (Bundy et al., 2002). Research is increasing in this 
area, however, and systematic reviews are being published on 
SI’s effectiveness as an intervention for sensorimotor skills and 
motor planning issues, socialisation, attention, behaviour 
regulation, activities of play and participation, reading and 
writing issues plus goal accomplishment (May-Benson and 
Koomar, 2010), all of which are often found in DCD. 
 
2.1.7.5. Cerebellum 
Only a limited amount of literature exists in relation to the 
neurobiology of potential correlates of DCD (Zwicker et al., 
2009). The evidence available tends to focus on what is the 
most likely hypothesis to explain its aetiology but also which 
brain centres are more appropriate candidates implicated in the 
condition. The cerebellum has long been implicated as an 
important motor control structure (Pope and Miall, 2011) 
because studies involving lesions of the cerebellum have 
shown a subsequent impairment in movement and coordination 
in the subjects. With the increased use of neuro-imaging 
techniques the role of the cerebellum, in terms of motor-based 
processes, has been posited and corroborated experimentally 
(Ito, 2011). The development of the circuitry in the cerebellar 
cortex takes place during the final trimester of pregnancy and 
continues up to a year after birth so it is therefore vulnerable to 
nutrient deficiencies occurring following placental dysfunction or 
drug treatments as demonstrated using rat samples. 
Additionally, damage to the cerebellum can result from 
application of cortico-steroids post-natally as referred to in the 
literature review (Gramsbergen, 2003). Delays or dysfunction in 
the maturation process of the cerebellum are thought to be a 
leading source of neuropathology in motor coordination issues 
as evidenced by the poor performance achieved in tests of 
cerebellar function by children with DCD. However, this is an 
interpretation of association data, and it cannot be concluded 
that the cerebellum is the cause of motor problems – for 
 




example, in the finger-to-nose touch test where the individual is 
constantly missing the desired end trajectory, in attempts to 
perform rapid alternating hand movements, and in balancing 
and learning new skills (O'Hare and Khalid, 2002). Performing a 
full series of movements consists of communication fluency 
between the whole of the cerebral cortex and this includes the 
visual or acoustic regions of the parietal lobe where images 
stored there are retrieved. This is followed by the transfer of 
information taking place via the corpus collossum to the right 
motor cortex if the designated movement execution will be 
conducted by the left side of the body, for instance (Marien et 
al., 2014). In children with DCD there are sensory processing 
issues because they are known to have dysfunctional 
communication capabilities involving the sensory information 
passing between the right and left hemispheres (Tallet et al., 
2013) and they have difficulties in the domain of visuo-motor 
function (Cummins et al., 2005) where they overshoot a 
planned trajectory.  A monograph published by Luciani as early 
as 1891 detailed a list of cerebellar symptoms, namely muscle 
tone loss, muscle strength loss and the loss of movement 
continuity, but additionally he included poor movement co-
ordination (Manni and Petrosini, 1997). Normal movement, in 
healthy people, demands coordination taking place in time and 
strength and these involve contractions of different muscle 
types at different joints so that the resulting movement process 
is smooth and efficient with a similar, smooth ending to the 
trajectory (Wolpert et al., 1998, Pope and Miall, 2011). Those 
with cerebellar dysfunction show irregular movement patterns, 
over-shooting, over-correcting and over-shooting again. All of 
these take place around the intended movement trajectory end 
point. A good example of this is the deficiently executed finger 
to nose test by individuals as referred to above; individuals with 
DCD have compromised ability in this task. These issues 
implicate the cerebellum as a vital structure in particular to joint 
and limb-coordination but also in hand-eye coordination (Dewey 
 




and Tupper, 2004) which is required in various tasks including 
gait. Studies using functional imaging techniques have 
demonstrated the deficiencies in motor coordination in eye-
hand tracking tasks becoming obvious when subjects must 
follow a moving target with their eyes while simultaneously 
moving a joystick. Brain regions in the lateral hemisphere 
involved in independent hand control and eye are modulated by 
the extent of the timed-coordination taking place between the 
hand and the eye (Miall et al., 2001). Neuro-imaging studies 
have demonstrated changes relating to learning taking place in 
the same locations of the cerebellum as participants become 
more conversant with a difficult motor task practised over a 
period of a week (Miall et al., 2001). While an individual 
demonstrating cerebellum dysfunction produces erratic and 
slow movements involving mid-course adjustments they can still 
initiate movement sequences as well as deciding which 
movements to undertake next. This again implicates the 
cerebellum in movement initiation and in the calculation of 
which movements to initiate, but also in adjustments required 
during movement itself.  All of these stages are compromised in 
DCD (Dewey and Tupper, 2004, Pope and Miall, 2011). This is 
further supported by research demonstrating that individuals 
with cerebellar dysfunction display problems in their ability to 
adjust eye-hand coordination in throwing tasks while 
simultaneously adapting to viewing the world through laterally 
displacing prisms when compared to their TD peers  (Martin et 
al., 1996a, Martin et al., 1996b, Pope and Miall, 2011). These 
are tasks which are also compromised in DCD. Cerebellar 
function studies suggest that  the cerebellum is involved in 
adjusting the commands for movement so that in effect it is 
synonymous with an error-detecting mechanism. Marr and 
Albus (Marr, 1969, Albus, 1971) stated that the cerebellum is 
vital in learning motor skills and adaptation of motor commands 
as skills, and that when these are repeated through 
experiences eventually they result in a reduction in performance 
 




errors. The theory of the cerebellum’s functions offered by Mar 
and Albus, despite their presentation over 40 years ago, still 
dominate in the field of motor function theories (Pope and Miall, 
2011).  
 
Studies which present motor control theories for the cerebellum 
suggest that it is a learning centre for automated motor skills 
which include the ability to predict sensory action 
consequences or to predict movements which are required for 
goal achievement (Bastian, 2006). Additionally it is suggested 
that the cerebellum has a comparison mode which detects any 
incompatibility between a predicted and actual movement and 
this learning capability of this process uses any error input 
information it receives to compare information it already has 
stored so that actual movement is conducted swiftly and 
accurately (Pope and Miall, 2011). It is well-recorded that in 
DCD movements are not swift and efficient but instead that one 
of the main presenting symptoms of the condition is clumsiness 
(Hyde and Wilson, 2011). 
 
When the cerebellum functions efficiently an individual is able 
automatically, and without thinking, to coordinate muscle 
actions, joints and the bones involved in movement. However, 
when it is dysfunctional, as it is in DCD (Mima et al., 1999, 
Geuze, 2005, Marien et al., 2014), it is only possible to conduct 
simple movements, and coordination is not possible. Critically, 
therefore, the cerebellum’s role is to combine the actions of 
muscles so that these work together towards a common goal 
without the necessity of thinking about them. 
 
In summary therefore we know that the cerebellum has long 
been implicated as an important structure in normal motor 
control, as well as in the pathology of motor control. Based on 
this, it has also been implicated specifically in DCD. Damage to 
the cerebellum is likely to be occurring during its early 
 




developmental stages within the last few months of pregnancy 
and up to a year post-natally. The cerebellum is capable of 
learning due to the fact that it carries many different kinds of 
information relating to internal and external conditions within an 
individual’s body and stores it for later use. Because of its store 
of information it has adaptive capabilities, such as an ability to 
predict movements, and to detect incompatibility between 
predicted and actual movement; it is also capable of adjusting 
movement so that its movement and control can become more 
efficient. As discussed in the literature review, research has 
shown that children with DCD have cerebellar dysfunction, and 
this affects their activities of daily living because they cannot 
perform motor tasks or coordinate as well as their TD peers 
(Summers et al., 2008). 
 
2.2. Treatments for DCD 
2.2.1. Introduction 
Given the prevalence of the condition, and the potential long-
term sequelae, effective treatment for this condition is 
imperative. Many different theories exist seeking to explain the 
underlying mechanisms of DCD, and this informs several 
different approaches to treatment  (Blank, 2012). 
 
As DCD curtails a child's ability to participate fully in normal 
everyday activities the World Health Organization's ICF 
(International Classification of Functioning) permits a unique 
framework of classification whereby all the major treatments 
which are available for DCD can be placed into two categories; 
(1) Bottom-up, and (2) Top-down.  
 
Bottom-up approaches are deficit-oriented approaches. They 
are grounded in hierarchical theories of motor control (Barnhart 
et al., 2003) which use a relatively small set of principles 
involving the spinal cord, the brain stem and the cortical motor 
 




area to give meaning to a much more complex system such as 
motor control. The bottom-up approaches focus on remediating 
motor function difficulties by addressing the underlying deficits 
in sensory and perceptual neuronal functioning. Examples of 
bottom up treatments are Sensory Integration Therapy, 
process-orientated treatment and Perceptual Motor Training 
(Mandich et al., 2001a), which are explained in more detail 
below. 
 
Top-down approaches are process-oriented approaches. They 
place an emphasis upon the cognitive aspect or problem-
solving skills approaches involving the manner of selecting and 
implementing the most appropriate strategies for successful 
task performance (Sugden and Chambers, 1998, Mandich et 
al., 2001a, Miller et al., 2001, Barnhart et al., 2003). Top-down 
approaches will accentuate the contextual domain in which 
motor behaviour takes place.  Examples of top-down theories 
are task-specific interventions and cognitive approaches 
(cognitive orientation to daily occupational performance - CO-
OP). These are explained in more detail below, and then in the 
subsequent section the comparative efficacy of these two 
treatment types is discussed. 
 
2.2.2. "Bottom Up" or Deficit-Orientated Approaches 
2.2.2.1. Sensory Integration Therapy (SIT)  
Sensory Integration Therapy is a type of intervention which is 
based on the purported link between a dysfunction in sensory 
integration and DCD. For a child who has difficulty with 
coordinating a sequence of movements, as required for tying 
shoelaces or riding a bike for example, then SIT addresses the 
underlying processes required for these tasks by using activities 
such as swimming, negotiating mazes and obstacle courses, 
and using building blocks and constructional toys, to promote 
motor development. Bundy’s theory of SI states that an 
 




individual develops an ability to adapt as they take part in an 
activity which is meaningful, and that this subsequently 
improves ability to process sensation and will also improve 
learning and behaviour (Bundy et al., 2002). As stated 
previously, DCD involves a communication dysfunction and 
joint functioning breakdown between the left and right 
hemispheres of the brain (Dyspraxia Foundation, 2014). SIT’s 
goal is to provide stimulation which targets particular brain 
levels which are primarily subcortical e.g. the left hemisphere 
which houses language regions. Similarly, stimulation of the 
visual and auditory brain regions enables them to mature or to 
function with greater normality and more as an integrated whole 
(Bundy et al., 2002, Miller and Fuller, 2007). SIT used to 
promote improvement in deficits of the vestibular system in 
DCD could include the use of swings, rocking chairs, 
performing cartwheels and dancing. All of these involve a range 
of head movements which stimulate the vestibular system 
(Angelaki and Cullen, 2008).  
 
Ayres (Ayres, 1989) suggested that the young brain is a 
naturally malleable entity with its structure and function 
becoming firmer and more set with age. She stated that the 
brain’s formative capacity facilitates a person-environment 
interaction which promotes and improves neuro-integrative 
efficiency. If this is deficient in any way it means that an 
individual’s ability to interact effectively in such a transaction at 
critical periods, causes an interference with brain development 
and consequently affects overall ability. Ayres suggested that 
addressing dysfunctional issues therapeutically at a very young 
age will optimize an individual’s opportunity of developing 
normally. 
 
Ayres’ research highlights the possibility that a child with SID 
often demonstrates lack of motivation or inner-drive to actively 
participate in activities and to attempt new experiences or new 
 




challenges. Following intervention however the inner-drive is 
strengthened and this promotes self-fulfilment and growth which 
promotes more activities to be undertaken. As this is done it will 
improve sensory integration functioning (Ayres, 1972a, Ayres, 
1972b).  
 
SIT is popular with both parents and Occupational therapists 
today because its theory is believed to address the links 
between sensory input, brain function and behaviour (Lane and 
Schaaf, 2010). Its use is widely promoted to the extent that 
many reviews in terms of its effectiveness have been conducted 
over the past 21 years in an attempt to prove its efficacy. To 
date, however nothing more than its ability to be as effective as 
other alternative treatment (European Academy of Childhood 
Disability, 2011) has been shown, but parents like its 
therapeutic application because of its ability to be tailored to 
meet the needs of the individual child (Miller and Fuller, 2007). 
 
2.2.2.2. Kinaesthesia - Sensory Motor  
Kinaesthesia is defined as an awareness of one’s own body 
position and movement via sensory organs (proprioceptors) in 
the muscles and joints of the body (Barnhart et al., 2003). 
Kinaesthesia’s therapeutic intervention is an example of a 
‘bottom-up’ approach providing stimulation to the sense organs 
administered by means of a process-orientated intervention 
(Barnhart et al., 2003). Its aim, using play activities, is to alter 
the brain’s response to touch, sound, sight and movement. The 
method concentrates on addressing important components 
involved in motor-skills acquisition by improving the individual’s 
ability to perceive one's own body parts, movement and weight. 
Research has shown that stimulating one area using a 
particular intervention can effect a reaction in another region of 
the body, but this is not a well-researched or understood area 
(Treisman and Lages, 2010). Treisman’s study investigates 
how sensory information comes in and how it is received across 
 




modalities. He found that the kinaesthetic inputs, including 
those from the vestibular system, which involve compensatory 
movements and adjustments in body position, could be 
performing two functions i.e. enabling the individual to measure 
his body alignment and to feel the direction of gravity. To allow 
someone to sit, stand or to make corrective movements the 
body needs to align with gravity and, for this, vestibular and 
proprioceptive inputs will be generated. As a result, the inputs 
may be used in the process of stabilizing kinaesthetic criteria for 
the principal axis, which are defined in relation to gravity 
(Treisman and Lages, 2010). 
 
Following a systematic review of literature it is known that 
children with motor difficulties are lacking in kinaesthetic 
perception, and improvements in areas of kinaesthetic difficulty 
will result in improvements in their overall motor performance 
(Blank, 2012). Any therapeutic intervention utilising a process-
orientated treatment plan will be designed and grounded using 
training activities which are kinaesthetic. Laszlo and Bairstow 
suggest that this method should incorporate a built-in reward 
system through the use of positive reinforcement strategies but 
should also employ the conferral of desirable and achievable 
activities of the child. In addition to this the method will 
incorporate a sensible progression of difficulty within it (Laszlo 
and Bairstow, 1983). 
 
2.2.2.3. Perceptual Motor Training (PMT)  
PMT is a multifaceted method which has been a frequently 
used approach amongst clinicians for many years (Missiuna, 
2013). It involves children during their preschool and primary 
grades using a combination of movement abilities with 
academics such as reading, writing, language and 
mathematics. Its acceptance has largely been based on 
informal, subjective evidence rather than on efficacious 
experimental research studies (Kavale and Mattson, 1983). 
 




PMT provides the DCD child with a variety of motor experiences 
together with sufficient opportunities to rehearse the skills, e.g. 
in static balance, where one type of training task would involve 
walking on a balance beam at the same time as reciting the 
alphabet. PMT is believed to have similarities to other bottom-
up approaches because it assumes that a causal link exists 
between motor behaviours and the perceptual processes 
underpinning them. Improvements are expected to take place in 
motor ability as a consequence of improvements in sensory and 
motor task experience (Missiuna, 2013). Even Piaget (1952), 
whose work was based on perceptual motor development, 
stated that children develop through sensory experiences such 
as touch, kinaesthetic, visual and auditory means, and that 
these subsequently result in forming the child’s perception 
(Fraisse and Vautrey, 1952). In a neuroscience journal paper 
written by Censor (2013), evidence supporting causal links with 
memory encoding and consolidation is examined and 
presented. Censor suggests that general learning takes place 
when a task is repeated and that this supports the notion that 
perceptual and motor learning in human beings exhibit 
analogous properties but that there are similarities in the 
interactions between primary cortical regions and higher brain 
regions (Censor et al., 2012). While the examination of 
literature in Censor’s manuscript does not specifically examine 
studies referring to children with DCD, his work offers potential 
explanations regarding the processes involved in perceptual 
and motor learning. It is posited that these could offer 
opportunities to gain further insight into understanding 
neurological conditions of which DCD is an example.  Despite 
the popularity of PMT in practice, within the classroom and in 
clinical settings which could suggest its efficacy it is notable that 
in a meta-analysis of 180 studies investigating the effects of 
PMT the data did not find that this method of treatment was 
significantly effective in remediating motor difficulties in terms of 
hard evidence. However, the approach is often used as a 
 




contrast group in research studies and also in studies involving 
groups using combined treatment approaches (Missiuna, 2013).  
 
To summarise, PMT is one example from a number of bottom-
up approaches centred on theories grounded in maturing the 
neural processes, such as those with DCD, so that 
improvements can be seen in their capability to receive 
environmental information, and to compare that information 
about present movement to past memory of movement so that 
the individual can select appropriate further movement. In other 
words, PMT, like other bottom-up theories, attempts to remedy 
underlying deficits in motor capabilities so that overall motor 
performance improves. The improvements should then 
translate into an improvement in the quality of life for that 
individual. Research indicates that bottom-up approaches such 
as SI, process-orientated intervention, PMT or a combination of 
them are used very regularly in the treatment of children with 
DCD (Missiuna, 2013) even though their efficacy has not been 
shown to be significant. They are popular, however, and despite 
the conflicting results found in empirical research most clinical 
and case reports show positive findings (Davis, 2010).  
 
2.2.3. "Top-Down" or Process-Oriented Interventions 
2.2.3.1. Task-Specific Intervention 
Task-Specific interventions concentrate on direct skill teaching 
like standing, ball skills, holding utensils, to name but a few. Its 
theoretical foundation, within a child's motor conduct, results 
from learning which is specifically task-focused. Motor tasks are 
broken down into steps which are independently taught. By the 
time each step is completed the entire task has been 
accomplished (Mandich et al., 2001a). It is understood that 
handwriting problems will not disappear without intervention 
(Van Galen, 1991) and that task-specific interventions are ideal 
 




to assist in improving handwriting in children with DCD who 
often struggle with holding pencils and pens.  
 
2.2.3.2. Cognitive Approaches 
Cognitive Approaches to motor development are based upon 
problem-solving methods to guide skill acquisition, which is an 
important part of motor development (Miller et al., 2001). One 
such approach utilises the Goal, Plan, Do it and Check (GPDC) 
framework (Barnhart et al., 2003): 
• Goal: What am I going to do? 
• Plan: How am I going to accomplish the skill? 
• Do it: Go ahead and perform the skill. 
• Check: How well did my plan work? 
(Barnhart et al., 2003, p.726). 
 
The child utilises a self-guiding verbal method to apply the 
framework to motor learning shown above. Within this approach 
the practitioner or therapist will act as a guide so that the child 
is enabled to deduce a method of improving his motor 
performance (Mandich et al., 2001b).  
 
Both task-specific and cognitive approaches offer the 
opportunity for the individual to practise specific motor skill 
learning, but the cognitive method in particular is advantaged 
because it promotes problem solving which is independent, and 
to date there is more efficacy research to recommend task-
orientated approaches (Smits-Engelsman et al., 2013).  
 
2.2.3.3. Parent-Teacher Intervention 
In the United Kingdom the Early Years Foundation Stage 
Framework (EYFS)(Department for Education, 2014) exists for 
use by nurseries, pre-schools, reception classes and child-
minders who are registered to convey it in practice and for the 
purpose of supporting experts working within the EYFS to assist 
 




children. It was conceived by parents and experts in child care 
provision but revised in 2012 to make its delivery simpler and to 
ensure that focus is centred on the development of the child in 
seven areas of learning. Within the framework a staged 
reporting system operates between the parent and professional 
assigned to the child so that they can communicate about that 
child's individual progress. Between the ages of 3¼ and 5 years 
they will be monitored in their ability to control objects through 
pushing, patting, throwing, catching or kicking, and similarly in 
tasks such as planting seeds/bulbs in a pot or garden patch, so 
it would seem feasible that irregularities in motor coordination at 
this stage could be identified and reported, assuming that the 
professional is aware of the particular symptoms of DCD. The 
framework recommends activities for parents and children to 
undertake together, again providing valuable opportunities for 
the parent to identify inconsistencies in expected capability for 
the child's age group. 
 
In summary, top-down approaches seem to correspond with 
many of today’s learning theories which focus on methods such 
as task-specific and cognitive-based intervention methods 
within everyday situations and because there is more 
efficacious research to recommend them (Smits-Engelsman et 
al., 2013). Cognitive-based methods, for example, demand that 
the individual child has an ability to set their own goals and, for 
this, they must have sufficient cognitive abilities to interact in 
order to benefit from this approach. Additionally, as the method 
requires a strong communication between the practitioner and 
the child then the latter must have sufficient language skills to 
get the most out of the method by responding to the therapist’s 
individualised treatment method. Together with this a child will 
need to be approachable, but of course as DCD has a high 
comorbid ADHD component where there is a deficiency in 
attention, this could create some difficulties (Fliers et al., 2011).  
Some research suggests that if learning a new skill is what is 
 




required to function correctly within one’s environment, then 
more focus should be placed on interventions such as these 
which are based on functional activities, rather than 
concentrating on the underlying components of disability as is 
the focus of bottom-up approaches (Gentile, 2005). Not 
everyone agrees with this view, however. Fascia Bowen, while 
never researched in the scientific domain, has shown to have 
positive outcomes in clinical practice working with children with 
DCD over more than 20 years. It is therefore imperative to 
research its efficacy because of this.  
 
2.2.4. Efficacy 
The UK currently follows guidelines for treatment of DCD as laid 
out by the European Academy of Childhood Disability (EACD) 
(European Academy of Childhood Disability, 2011). They base 
their guidelines on extensive meta-analysis of literature about 
treatment effects using motor interventions for children with 
DCD. The treatments referred to are top-down approaches 
(namely task-specific and cognitive interventions, followed by 
parent/teacher instruction, group therapy and indivdual 
therapy). These are shown to be the recommended 
interventions as they are observed to be significantly more 
efficacious than the bottom-up interventions (Smits-Engelsman 
et al., 2013). Conclusions reached in the meta-analysis were 
achieved by using literature highlighting participants with motor 
performance 1 Standard Deviation (SD) below the mean. 
Additionally, other papers included in the analysis were those 
using the DSM-IV diagnostic criteria or medical diagnosis 
following examination using standardised motor tests 
confirming the motor impairment. The standardised tests 
utilised were the Motor Assessment Battery test for Children, 
the Concise Assessment Method for Children’s Handwriting or 
the Gross Motor Development-2 test. Samples which included 
children with a syndrome, including ADHD or dyslexia, were 
included in the descriptive parts of the paper, but were then 
 




excluded from the meta-analysis in order to identify those with a 
purer DCD diagnosis. All eligible studies excluded those whose 
participants had cerebral palsy, stroke, traumatic brain injury, 
leukodystrophia or muscular disorder, so that only more pure 
DCD studies were included. 
 
Of the original 3708 studies identified by the meta-analysis 
(Smits-Engelsman et al., 2013), only 26, published between 
1995 and 2011, met the review criteria agreed by a working 
group for the EACD in 2008. Intervention timescales reported 
were diverse in format as they ranged between periods of 2 
weeks to 6 months with instruction times provided ranging 
between 4 to 26 hours. Seventeen studies had an average 
sample size of 44 participants and one had over 100 
participants. All were reviewed by between 2 and 4 independent 
experts and after consensus was agreed the papers were, 
again, re-evaluated. If 2 experts disagreed then a third was 
consulted, and authors did not rank their own papers. 
 
According to the same meta-analysis, top-down interventions 
were identified as being the most frequently investigated 
therapeutic approach. These were reported to be more 
successful in comparison with the bottom up-approaches 
(Martini and Polatajko, 1998, Miller et al., 2001). Their success 
could be partly because they use spatial and sequence learning 
strategies such as marching in time to rhythm, counting from 1-
20, asking a child to identify (with eyes shut) different noises 
followed by asking them to construct a sentence about what 
they heard or teaching them to stand at arm’s length from the 
person they are talking to (in view of their inability to keep a 
social distance without ‘invading someone’s space’). The spatial 
and sequencing strategies showing strong treatment effects 
work in combination with the demands of task attention and 
working memory whilst the child is simultaneously engaging in 
problem-solving activities. These are known to improve 
 




mathematical capabilities. Another reason for their greater 
success is assumed to be because top-down approaches 
assume that motor requirements for tasks are variable and that 
the motor control needed for any specific task improves 
substantially when the child knows what is expected of him and 
that he can identify, develop and use cognitive strategies to 
manage the task more effectively. 
 
Task-specific top-down interventions i.e. Neuromotor Task 
Training  (NTT) and Cognitive Orientation to daily Occupational 
Performance (CO-OP) are reported, in studies with robust 
methodology, as being more beneficial for children with DCD 
because they demonstrate stronger effect sizes, despite not 
being significantly better statistically than the other approaches 
(Smits-Engelsman et al., 2013). The limitations highlighted by 
the authors of this study indicate that many studies reviewed 
did not control for important variables such as age and co-
morbidity which could have influenced the results. Additionally, 
these factors were not taken into account when the results were 
interpreted nor did they explain the methods utilised in the 
studies specifically enough to permit replication (Smits-
Engelsman et al., 2013). As far as any research is concerned, 
unaccounted variables such as these are significantly important 
as they introduce weaknesses into any evidence-based 
enquiry. Consequently there will be an overall limitation as to 
what extent the findings can be used to guide on future 
practice. The current research, which is the topic of this thesis, 
recommends utilising a bottom-up, process-orientated 
intervention to improve neuromuscular improvement. However, 
while the EACD guidelines suggest that future research could 
potentially find bottom-up, process-orientated interventions to 
be effective, limited efficacy research exists at present to 
recommend them. Currently, therefore, the indication is that 
only top-down, task-orientated interventions improve motor 
function in children with DCD. The positives to take from the 
 




EACD guidelines are that the current research will account for 
variables such as age and co-morbidity, and ultimately the aim 
of the guidelines is to demonstrate that a process-orientated 
intervention will  improve motor function in children with DCD. 
Additionally the note expressed by Smits-Engelsman (2013) is 
that bottom-up interventions have shown positive effects when 
used. 
 
A meta-analysis conducted by the Centre for Reviews and 
Dissemination, Univeristy of York, examined the efficacy of one 
bottom-up therapy, namely Sensory Integration Therapy (SIT), 
using studies conducted between 1972-1994. This study is 20 
years old but it demonstrates the longevity of efficacy research 
into this therapy. The findings were based upon reviews of 
articles comparing SI with no treatment and SI with an 
alternative treatment. The studies included in the review utilised 
sample sizes between 191 and 341, included controls, and 
consideration was taken for variables such as age, diagnosis, 
design quality, sampling methods, outcome measure numbers 
and the affiliations of the researchers involved. This was done 
to avoid as many confounding variables as possible.  
Conclusions reached showed that participants who received 
SIT showed no more improvement than those receiving 
alternative treatments or no treatments at all (Vargas and 
Camilli, 1999). These conclusions were reinforced in a 2012 
systematic review of meta-analyses which reviewed the 
effectiveness of SIT for children with sensory processing 
disorders (Zimmer and Desch, 2012). In this more recent paper, 
despite identifying some earlier positive outcomes from case 
series and observational studies, the overall recommendation 
was that due to insufficient scientific rigour and the utilisation of 
too many different outcome measures, any ability to draw firm 
conclusions and to identify treatment effects was limited. 
Medical practitioners are not advised to recommend treatments 
unless they have a strong evidence-base. If parents wish to 
 




utilise sensory-based therapies for their children, despite the 
lack of proof of their efficacy in treating children with 
developmental and behavioural issues, then the paper 
recommends that paediatricians should assist families with the 
monitoring of treatment effects on the child’s behaviour at 
treatment onset, and advise them on defining treatment goals 
pre-treatment and setting a timescale for follow-up discussions 
about whether the therapy is proving effective in terms of the 
pre-defined treatment goals. 
 
Pollock posits that reviews conducted on SIT outside the 
occupational therapy domain have always been particularly 
critical (Pollock, 2009). She confirmed the criticisms highlighted 
above, particularly where they highlight design weaknesses, in 
particular inclusion criteria for samples, lack of a specific 
treatment protocol (with SI interventions amended by particular 
practitioners thus involving a lack of adherence to the original 
Ayres’ classical SI method) and gaps in provision of appropraite 
outcome measures which would detect differences. Supporters 
of SIT agree that studies conducted to date lack validity due to 
flaws in the methodologies utilised (Miller et al., 2007, Parham 
et al., 2007). Lessons learned and reported by these authors, 
having identified past criticisms, suggest that there is a need to 
locate homogenous samples using quantifiable inclusion 
criterias. Additionally, there is a requirement to develop an 
instruction manual to permit a study to be replicated and to 
develop a fidelity to treatment measure in order to identify 
particular outcomes most sensitive to changes. In particular, it is 
important to identify which changes relate to what parents 
consider most important (later identified in a study to be self-
regulation, interacting with peers, participating in skilled motor 
activities, and self-confidence (Cohn et al., 2014)), and to 
identify rigorous methods of testing such as the blinding of 
examiners, randomization and power calculations. They also 
advocate that an extensive programme of research is required, 
 




including the necessity to conduct many pilot studies because 
past successful OT studies on SI have usually been single 
projects rather than programmes of research with long-term 
strategies. One recent study has reported the successful 
development of a fidelity measure for utilisation in SIT research 
based upon the effectiveness of the Ayres’ Sensory Intergration 
intervention method. In particular this measures the structural 
and process aspects of Ayres’ intervention. Results show that 
the measure has strong content validity and that its process 
component is sound and reliable when scored by raters trained 
in the scoring of therapist strategies and who are expert in the 
Ayres Sensory Integration intervention (Parham et al., 2011). 
This could signal a new chapter in testing the effectiveness of 
SIT. 
 
The EACD’s most recent ( 2011) recommendations about the 
effectiveness of bottom-up approaches show that research 
findings indicate that they are not as effective as top-down 
approaches (European Academy of Childhood Disability, 2011). 
However, studies attempting to demonstrate the efficacy of SIT 
should now begin to appear as they incorporate more rigorous 
methods of testing developed as a consequence of past 
criticisms. Utilisation of a treatment protocol remaining true to 
Ayres’ original method and focusing on the priorities of parents 
in terms of outcomes desired (Cohn et al., 2014)  should 
improve the quality of studies in the future.   
 
Evidence available for other bottom-up approaches was weaker 
in terms of quantity/and/or quality and therefore more 
problematic to interpret (Smits-Engelsman et al., 2013) than SIT 
interventions. Additionally, the Sits-Engelsman study highlights 
that clear delineations about what really occurs within individual 
approaches have proved to be lacking because there is a 
genuine lack of transparency in treatment protocols. Without 
 




clarity in this area it is difficult to differentiate what aspects of 
approaches are effective or ineffective (Hillier, 2007).  
 
Kinaesthetic Therapy (KT) was suggested to be inconclusive 
evidence and is not recommended in the guidelines (Smits-
Engelsman et al., 2013). In children with poor handwriting, task-
orientated, self-instruction methods to generate improvements 
in legibility are recommended. 
 
Le Bon Départ and any guided parent or teacher intervention 
programmes were investigated once and demonstrated positive 
outcomes, although as they were RCT’s they could only offer 
indicative findings; the same is true of the task-specific studies, 
with one study demonstrating positive effects and two which 
were equivocal. 
 
In summary, as task-orientated approaches have been 
researched far more widely than process-orientated 
approaches there is more efficacy literature available and some 
literature shows strong treatment effects; this is not the case for 
bottom-up process-orientated approaches which generally 
utilise sound methodological bases controlling for extraneous 
variables. The strong effects of the task-orientated approach 
are demonstrated, for example, by a child working with task 
attention and memory while actively problem-solving at the 
same time. As a result the task-orientated approach is expected 
to be much more successful due to the child’s engagement in 
the tasks which continually develop improved cognitive 
strategies thus permitting them to complete tasks more 
effectively.  
 
2.2.4.1. UK Guidelines 
Knowledge regarding the principles which ought to be guiding 
best practices and the delivery of services for children with DCD 
is currently very limited, according to a scoping review whose 
 




aim was to map the depth and breadth of a concept within a 
certain research field (Camden et al., 2014). The paper 
investigated best practice and how to provide a 'mapped' 
service delivery for the population of children with DCD. The 
results show that two very important themes are highlighted: 
1) There is a need to organize services to meet the 
comprehensive needs of children; this involves heightening 
awareness of DCD and co-ordination as well as the need to 
implement clearly designated pathways which utilise a 
calibrated or phased approach.  
2) Service providers should be working collaboratively while 
also offering services which are evidence based (integrating 
the views of both the family and the child, using 
interventions which are evidence based and at the same 
time promoting functioning participation as well as a 
preventative approach).  
 
In comparison with other developmental disorders, DCD still 
remains poorly understood by the majority of health care 
providers and professionals involved in education. This is 
according to Movement Matters UK, which is the UK umbrella 
organisation representing the major groups concerned with 
children and adults with DCD (movement matters, 2012).  They 
provide guidelines, called the UK DCD consensus, for the 
medical and educational establishments in the UK. 
 
Despite DCD’s inclusion in the ICD-10 and the DSMV-IV-TR 
and DSM-V, which offer the formal diagnostic and classification 
systems, there is a severe lack of practical guidelines in terms 
of management for DCD. NICE recommendations on DCD refer 
to the set of guidelines utilised by German speaking countries 
and these are provided by the European Academy of Childhood 








The guidelines are concerned with recommendations reached 
following a rigorous review of the available literature and a 
consensus from internationally acknowledged experts including 
those from the organisation called ‘Movement Matters’. All 
guidelines provided there identify ‘best practice’ protocols which 
have been established for the assessment, diagnosis process 
and intervention most favoured, all of which are being adopted 
by the German equivalent of NICE.  
 
The guidelines suggest that all children with a diagnosis of DCD 
ought to receive an intervention. Additionally, it recommends 
that more than one intervention, in addition to those 
incorporated into the educational environment, would be 
beneficial. Specific areas to be taken into account during the 
planning stage should be the child’s own environmental factors, 
the seriousness of the individual’s condition including co-
existing conditions e.g. ADHD, and specific individualising 
factors such as the child’s motivational traits or psychosocial 
factors especially when they come from dysfunctional families 
or if their parents have pre-existing psychiatric disorders and 
challenges. All of these are important considerations so that an 
individually tailored programme of intervention can be delivered 
for maximum benefit to the child.  
 
2.3. Complementary and Alternative Medicine 
In the passage above traditional approaches and interventions 
to assist children with DCD have been discussed. The following 
section discusses the role of CAM treatments and their role as 
possible interventions for DCD. 
 
Prevalence of CAM 
A systematic literature review was conducted using general 
population surveys about complementary and alternative 
medicine (CAM) use in the EU (Eardley et al., 2012b).  Also 
investigated were the reasons for its use, what conditions the 
 




treatments were used to treat, and the quality of the data and 
reporting.  
 
Literature reviewed dated from 1948 and included material 
published up to 2012. Using a pre-designed extraction protocol 
with quality assessment instrument (Eardley et al., 2012a), to 
assess over 5,500 papers in any EU language, only 87 were 
identified as being of sufficient quality to merit inclusion in the 
review. 
 
Sample sizes ranged from small studies using as few as 92 
participants to larger population surveys with 57,717,200 
participants. Findings demonstrated that CAM use varied 
significantly (0.3-86%) and in view of their poor reporting quality 
it was difficult to pool information sufficiently for meta-analysis 
use, so the findings were narrative-based. It was possible to 
identify that those receiving CAM treatment the most were 
women but not possible to be specific about CAM usage rates 
in the UK. This was because figures were too varied – between 
0.3% and 71% across 22 studies reviewed. Wide prevalence 
rates are due to the heterogeneity and the poor quality of the 
studies, and it was not possible to identify the most commonly 
or robustly stated prevalence in the UK.  
 
Due to the inconsistent data reporting and lack of consistent 
use of terminology within CAM, together with the lengthy time-
frame over which the research papers had been developed, it 
was difficult to gain a clear and reliable picture of outcomes, 
and so results were presented as narrative. The study did 
reveal that, based upon surveys conducted within the UK, 
Germany and Italy, it was deduced that CAM use by the entire 
population annually in the EU ranges between 10% and 70%. 
Despite the limited data which is only available from a few 
states the global atlas of traditional and complementary 
medicine (World Health Organization (WHO) Centre for Health 
 




and Development) (Bodeker, 2005) suggests that CAM use is 
particularly high in the EU. Estimates from the European 
Information Centre for Complementary and Alternative Medicine 
(EICCAM) indicate that over 100 million EU citizens access 
CAM each year for the treatment of chronic conditions and of 
the 100 million, 9million of those are UK based citizens. The 
study does not highlight specifically why usage is higher in the 
EU but one of its reviewers, George Lewith, also the author of a 
later article appearing in the Guardian’s Healthcare 
Professional Network, suggests that the majority of Europeans 
who want to have access to CAM do so because it offers them 
treatments which are not provided within the conventional 
system of healthcare (Lewith G., 2012).  
 
The United States, China and Australia already have clearly 
laid-out governmental strategies towards CAM research while, 
sadly, this is not the case for the EU. 
 
It was concluded from the Eardley study (2012) that individual 
preferred treatment prevalence was difficult to estimate due to 
the poor and heterogeneous quality of the papers. For this 
reason it was impossible to pool the data (Eardley et al., 
2012b). A Cochrane test for heterogeneity did appear in the 
research plan but it was eventually deemed irrelevant and 
unnecessary. Not only was the definition of CAM inconsistent 
across countries in the EU but there was a lack of standardised 
reporting due to definition discrepancies, such as, for example, 
what actually constitutes CAM. This varies significantly from 
country to country and therefore undermines the accuracy and 
universality of the data.  This problem ties in well with the 
problems encountered with inconsistent terminology use in the 
definition of motor coordination, DCD and dyspraxia as 
discussed earlier and that over 70 search terms were utilised in 
a search to locate relevant papers. 
 
 




The most commonly reported therapies used are Herbal 
medicine at 5.9–48.3% uptake, Chiropractic 0.4–28.8 %, 
Acupuncture 0.44–23%, Reflexology 0.4–21%, and 
Homoeopathy 2–27% (Eardley et al., 2012b). It is apparent that 
there is a significant lack of data to identify manual therapy 
efficacy, which is the reason for its focus within this thesis.  
 
CAM use, especially in the specialisations of acupuncture, 
homeopathy and herbal medicine, has increased within the 
western industrialised nations over a period of 25 years 
(Eisenberg et al., 1998, Molassiotis et al., 2005, Tindle et al., 
2005, Molassiotis et al., 2006). It is mostly utilised as an 
additional method to the care provided under the conventional 
medical system and specifically within acute ill-health 
occurrences, but also as a means of health maintenance 
(Eardley et al., 2012b). The UK, Germany and Italy’s total 
population use of CAM ranges between 10% and 70%. These 
figures may seem wide and unhelpful but they do give an 
indication of the difficulty which is faced in obtaining good 
quality evidence of CAM use. 
 
In another systematic review, intended to estimate the 
prevalence of CAM use in the UK, 89 surveys published 
between 2000 and 2011 with a total participant number of 
97,222 were utilised. While many of these surveys were 
reported as being poor methodologically, the data revealed that 
one year CAM use prevalence by the entire population 
amounted to 41.1% while average lifetime prevalence within 
this same surveyed population revealed a figure of 51.8% of 
people using CAM. When surveys reported to be 
methodologically sound were extracted the correspondent rates 
were 26.3% and 44% respectively. Herbal medicine was shown 
to be the most accessed but Homeopathy, reflexology, 
massage and aromatherapy followed closely in popularity 
(Posadzki et al., 2013). The study recommended that as so 
 




many patients and consumers in the UK utilise CAM, healthcare 
professionals should responsibly advise their patients regarding 
its use.  
 
2.3.1. Why Do People Seek CAM? 
2.3.1.1. Introduction 
If CAM is to be incorporated into the conventional system of 
medical provision in the future, it is important to understand the 
reasons given for its use of today. People sometimes seek 
CAM over mainstream medicine for many reasons, broadly it is 
categorised as dissatisfaction with mainstream medicine, 
viewing CAM as more holistic, viewing it as a safer and less 
invasive option, and also due to its recommendation by others.  
 
2.3.1.2. Dissatisfaction with Conventional Medicine 
One thousand representative German adults, with a mean age 
of 48 years, participated in a study whose main focus was to 
gather statistical information relating to health status, CAM 
usage, motivational reasons for its use, and which health 
conditions caused those surveyed to use CAM (Bucker et al., 
2008). Data was collected using a computer-assisted 
telephone-interviewing system. This revealed that the main 
reasons for using CAM were based on a general sense of 
dissatisfaction with the disappointing results experienced using 
conventional medicine but also due to its perceived invasive 
nature and negative after-effects. As a result, the participants in 
the study expressed a reduced future motivation to use 
conventional drugs.  
 
A study (Bernstein and Shuval, 1997) in Israel, where the 
country’s Ministry of Health does not recognize any form of 
alternative medicine, investigated the attitudes of 2030 Jewish 
adults aged 45-75 towards CAM and their reasons for using it. 
Information was gathered from patients by means of structured 
 




face-to face interviews while open-ended interviews were 
conducted with a sample of 20 physicians from the primary care 
setting. Disappointment with conventional medicine success 
rate was cited as the main reason for accessing CAM with most 
participants reporting that the alternative treatment had been 
more beneficial. Forty percent confirmed that they used CAM as 
well as consulting their physician, and physicians reported that 
they referred patients for CAM, not because they were 
endorsing something which they may consider as having a lack 
of scientific base, but because the patients felt that it helped. 
Educational or economic status did not influence the attitude of 
patients accessing CAM, but more women than males were 
shown to access treatments. 
 
A BBC study was conducted into UK CAM use due to a lack of 
available data about the topic in comparison with the US and 
Australia (Ernst and White, 2000). Using a nationally 
representative random telephone survey, over 1200 British 
adults were interviewed and the results showed that 20% of the 
participants had sourced CAM therapies during the previous 12 
months. The treatments most popularly sourced were 
herbalism, homeopathy, aromatherapy, 
acupuncture/acupressure, massage and reflexology. The 
reason given for sourcing CAM was a positive inclination 
towards its effectiveness. On average the CAM users spent 
£13.62 per month, which relates to £1.6 million per year across 
the whole population (Ernst and White, 2000).  
 
Alongside people’s reported dissatisfaction with conventional 
medicine there is a growing trend for seeking treatments which 
are holistic (Barrett et al., 2003). Holistic treatment is often the 
favoured term utilised by CAM practitioners because it is 
traditionally considered to form the basis of their treatment 
protocol (Patient.co.uk, 2014). This method of treatment can 
involve the integration of different treatment approaches e.g. 
 




not only CAM but it can also incorporate conventional medicine 
within one patient’s treatment plan. Exercise programmes, 
homeopathic treatment, soft tissue remedial therapy, 
acupuncture and nutrition could all fit together with conventional 
medicine in an attempt to treat the patient in a more holistic 
way. 
 
Two studies were conducted, using interviews based upon 
qualitative research methods, by Wisconsin-Madison University 
to assess whether CAM should be included in the health 
system in view of its potential capability to improve human 
healing. One study interviewed 20 CAM practitioners and 17 
CAM users while the second study conducted 32 interviews 
with CAM practitioners. Both studies utilised in-depth, in-person 
interviews incorporating both closed and open-ended questions. 
The participants were recruited randomly through telephone 
listings. From the data collected CAM was considered to be 
more holistic when compared to conventional medical treatment 
because it generated a feeling of empowerment, access and 
legitimacy to its users (Barrett et al., 2003). Users and 
practitioners alike stated that CAM is more accessible in 
psychological terms due to the fact that it reflects values which  
are commonly held. However, in view of the small sample 
presented the results may be biased, and caution is needed 
when interpreting the conclusions drawn.  
 
It also revealed that there are still considerable boundaries 
between the two traditions of CAM and conventional medicine, 
namely economic (with CAM almost always funded privately by 
the user), organisational and scientific. Additionally it was 
acknowledged that, generally, there is a recognised lack of 
understanding about CAM on the part of health professionals. 
These issues thwart continued attempts at integration. Much 
more scientifically-based research needs to be conducted; the 
scientific community generally suggests that conventional 
 




medicine can learn much from CAM – if the conventional 
system incorporated a more holistic, empowering and 
accessible method of therapeutic approach by adding to its 
existing legitimacy, with the result that it could potentially 
enhance its power to heal (Barrett et al., 2003). Importantly, 
CAM covers a wide area incorporating diverse treatment 
methods, some of which may not stand up to rigorous testing 
methods. It is therefore important that the CAM community 
lends its support by identifying those treatments which would be 
most eligible for robust scientific investigation. This would make 
better use of the research funds available. 
 
Regardless of the scientific evidence base, or lack of it in the 
case of so many CAM treatments, it is used by more than 100 
million EU citizens, with 9 million of those being UK based. 
However, it continues to be a highly debated and controversial 
subject (Lewith G., 2012). 
 
A further reason that people seek CAM is because they believe 
that it is safer and less invasive (Cumming et al., 2007). Three 
questionnaires were placed on a UK, independent, clinician-led, 
patient-tailored website about menopause issues. The aim of 
the questionnaires was to investigate the attitude of women 
towards Hormone Replacement Therapy (HRT), sexual health 
issues and the use of alternative therapies as more desirable 
than using HRT (Cumming et al., 2007). All responses were 
anonymous. Attitudes of women were sought on various 
aspects of use, information provided to them and choice. The 
data highlighted from the HRT questionnaires showed that 75% 
of respondents stated that they were in favour of HRT although 
73% also felt that they weren’t offered information relating to 
HRT use and neither did they know enough about the risks 
involved in order to permit them to make informed choices. 36% 
of the respondents stated that they felt that media reports 
concerning risks associated with HRT were exaggerated. The 
 




questionnaires regarding alternative therapies revealed that 
83% of respondents reported that they did not have enough 
information to make informed decision about their use with 71% 
confirming that they had received no advice before 
commencing any alternative therapies. However, 95% did feel 
that they would prefer to try alternative therapy before 
commencing any HRT and 68% reported that they would prefer 
to pay £10 per month for alternative treatment rather than take 
HRT, as it would be more natural and less invasive than the 
conventional treatment option. This study highlights the need 
for health professionals to have more information about CAM 
available in order to permit them to provide users with enough 
information to make informed decisions (Cumming et al., 2007). 
 
Many people want the freedom of choice regarding their own 
healthcare provision, and the CAMbrella initiative consider CAM 
to be the best method to achieve this (Cambrella, 2012). 
CAMbrella is an EU-funded project investigating CAM provision 
in Europe, suggests that as demand is increasing then, as in 
the United States, Australia and China, who have a 
government-funded approach to CAM, the EU replicate this by 
presenting a clear financial and strategic approach to CAM 
provision, which currently has no active encouragement from 
either government of academia. Once this is in place an EU 
research office could be established in order to research CAM 
provision for long term chronic conditions and self-care 
approaches to long term conditions. 
 
2.3.2. CAM Therapies in the NHS/NICE 
In view of the frequent use of CAM within the UK and 
internationally it is important for the policy makers to take into 
account that this has enormous and far-reaching implications 
for the health-care system and health policy both now and in 
the future (Bucker et al., 2008). 
 
 




The value of CAM provision is often viewed with scepticism 
within the NHS, and this is understandable because so much of 
CAM has lacked the scientific evidence base necessary to 
recommend it to patients. To safeguard the patient, 
recommendations have to be accompanied by a sound body of 
evidence indicating that a given treatment must not cause harm 
to the patient. There have been incidences when even the most 
robust of scientific evidence, permitting the use of a particular 
treatment, has subsequently shown to have been severely 
detrimental to the health of individuals. An example of this was 
the drug Thalidomide which was often prescribed to relieve 
morning sickness in pregnant women and which subsequently 
caused many abnormalities in their unborn children (Evans et 
al., 2011). Its detrimental effects were not discovered until it had 
been in wide public use over a period of many years.  
 
The popularity of CAM use suggests that it is vitally important 
that policy makers consider the viewpoints and preferences of 
the patients, especially as the NHS attributes such importance 
to patient choice (Department of Health, 2013). However, the 
NHS cannot offer non-evidence-based medicine. In light of the 
documented increase in CAM use by patients suffering 
particular medical conditions, as previously highlighted, there 
appears to be sufficient grounds to establish a system whereby 
funded research is instigated and conducted in order to robustly 
investigate any health improvements gained by patients along 
with the cost benefits.  There is a broad spectrum of CAM 
treatments and some may show no improvements other than 
those of placebo effect. However there must remain an 
expectation across all domains, whether using conventional or 
complementary and alternative medicine, that efficacy of 
treatments, using appropriate and robust scientific research 
methods, should be an equally important requirement. Until this 
is achieved, choice for patients will remain limited – and of 
course it goes without saying that research alone is not 
 




sufficient; it will need to demonstrate efficacy of the CAM 
treatments before they can be utilised as a patient option.  
 
The more efficacy research into CAM becomes available, then 
the more hope there is that greater choice of treatments can be 
incorporated into the NHS than are currently available (NHS 
Careers, 2014).  
 
2.4. Research in CAM 
2.4.1. Importance of Rigorous Testing and Strong Evidence 
Base 
In the overwhelming interests of the patient and professionals 
alike there is a need for evidence-based medicine because the 
research on treatments is rigorous thus providing sound 
evidence on which to base treatment recommendations. 
Patients have the right to expect that this happens so that 
confidence in their healthcare provision is generated (Evans et 
al., 2011). Theory or professional opinion is not always a 
reliable guide to what treatments are safe and even if the 
treatment is long established there is no proof of its capability to 
do more good than harm, as witnessed by the Thalidomide drug 
which was widely prescribed to pregnant women from the 
1950’s but ultimately withdrawn in 1961 having caused 
widespread malformation in babies (Evans et al., 2011). 
Importantly, testing and regulation of medication has changed 
significantly since the 60’s. Even without the patient suffering in 
view of inadequately tested treatments then it can be wasteful 
drain on private and /or public resources. 
 
2.4.2. Controversy Surrounding Poor Evidence in CAM 
Ernst (Ernst, 2006) states that because CAM is appealing to 
more patients, choice should be an extremely important factor 
in healthcare provision. Consequently, it needs to have an 
efficient, relevant, accurate and accessible evidence base 
 




which would help people to participate more in their healthcare 
decisions and allow them to focus on outcomes which are 
important to their lives. Producing a guide would be beneficial 
but would need to involve a range of skills in its production,  
including the involvement of scientists who understand scientific 
research. 
 
A systematic review was carried out by Meyer et al (Meyer et 
al., 2013) to synthesize/overview all of the Cochrane reviews 
published between 1995 and 2012 to establish CAM efficacy in 
paediatrics. This addressed clinical implications and limitations 
of CAM use in children. Conclusions showed a disproportionate 
amount of inconclusive reviews and highlighted that there is a 
need for high quality research conforming to the same science-
based standards as conventional therapies.  
 
It is not surprising that CAM practice has been criticised, 
because its practitioners are generally not scientists, or 
anatomists. The criticisms against it, of which there are many, 
mainly focus on the lack of rigorous scientific research base to 
prove treatment efficacy . Failure to demonstrate the 
mechanisms by which the treatments are expected to work also 
weakens CAM’s case. It would be beneficial if healthcare 
providers in the UK were prepared to facilitate the research to 
address the subject of this criticism. Additionally, during the 
process of this thesis’ research for example, the fascia Bowen 
practitioners who initially indicated their enthusiasm to be 
involved subsequently withdrew their support when they 
realized that they would need to assist with the recruitment 
process. This suggests that while some CAM practitioners 
declare an interest in enhancing or furthering CAM research, in 








This last point is further supported by evidence which indicates 
that there is no support for CAM even if CAM practitioners study 
to gain research experience which permits them to undertake 
scientific studies, the lack of funds for research also preclude 
progress (Scriven, 1998, Saks, 2001, Welsh et al., 2004).  
  
The 6th report from the Select Committee on Science and 
Development states that they have received much evidence 
indicating the powerful status of the RCT method of researching 
particular medical therapies, but many scientists, while seeing it 
as the best research tool, state that this method could 
potentially fail to fully embrace the CAM paradigm (Select 
Committee on Science and Technology, 2000). Some CAM 
practitioners suggest that RCTs  cannot do justice to the 
specific, holistic and person-centred approach adopted by many 
CAM therapies (Select Committee on Science and Technology, 
2000). Some of the argument behind these views is that RCTs 
often require the standardisation of treatment in order to 
produce a valid comparison. However, standardised treatments 
cannot always be easily equated with individualised treatment. 
The reason for this is because the latter has a higher value and 
the standardising of treatments can potentially produce 
outcomes in the research which are not truly representative of 
the therapy under scrutiny. However, whilst the argument 
reported above has strengths, it also highlights weaknesses 
because, depending upon the CAM treatment, a standardized 
format could be offered alongside a control treatment. This 
strategy was included in the original design of this thesis’ 
research until insufficient participants could be recruited to form 
an intervention as well as a control group.  However, according 
to the Medical Research Council (MRC) framework  (MRC, 
2000),  the appropriate pre-requisite to conducting a RCT 
should be in the form of an exploratory trial. This would 
investigate the theoretically expected treatment effects, to 
identify appropriate study design and analyses and to inform 
 




decisions for the main trial planned for the next phase of the 
research process.  
 
Stewart-Brown (2011) suggests possible reasons why CAM 
research shouldn’t be governed by the need for the gold 
standard RCT. She suggests that practical and theoretical 
issues must challenge this need for RCT methodology in the 
children’s preventative services for example (Stewart-Brown et 
al., 2011). RCTs are excellent methods for research with pills as 
they will appear to be indistinguishable from the placebo offered 
in the control arm and neither a clinician nor the participant 
would be able to identify the one with the active ingredient. 
Within a manual therapy’s data collection period Stewart-Brown 
suggests that the participants will immediately know which of 
the interventions they are receiving, whether the sham or the 
real intervention under investigation, and that the participants 
will then pre-judge which will be better. This is not always the 
case and if the study is well-planned and well-executed then the 
participant would not be able to differentiate between the actual 
treatment and the sham.  
 
Another problem with placebo or sham treatments is that 
participants, or the parents in the case when children are the 
participants, will be less likely to see the research through to the 
end or even consent to take part in a research process at all if 
they know they are likely to receive less benefit if allocated to 
the placebo treatment. People who are ready for change are 
unlikely to consent to participate in something if they know that 
they may be randomised into the group not receiving the 
potentially helpful intervention. Recruitment of only those who 
are ready for change signifies the introduction of recruitment 
bias which will affect the external validity because the results 
eventually obtained cannot be said to be truly representative of 
a population group. The alternatives to RCTs could be those 
which randomise the participants before recruitment as with the 
 




Zelen’s design (Adamson et al., 2006).  This would overcome 
the issue of excluding those prepared to change from the 
intervention group and could be a preferable solution (Stewart-
Brown et al., 2011). 
 
2.4.3. Future of CAM Research 
The intervention, which is the topic of this thesis, is a CAM 
treatment which is currently not an approved therapy under 
NICE guidelines. The reason for this is that it does not have 
sufficient efficacy research to recommend it. As discussed, lack 
of rigorous research in this situation needs to change. However, 
an interesting and hopeful development is currently taking place 
in the form of the CAMbrella coordination action (Cambrella, 
2012). This may bridge the chasm in which sits the historical 
lack of evidence in CAM, referred to above, and the possible 
lack of communication which exists between conventional 
medicine and CAM. CAMbrella is an important pan-European 
research network for CAM which provides a plan for proposed 
research to 2020, specifically in the areas of clinical and 
epidemiological research for CAM use by European citizens. 
Vitally, the information is provided for public sector, private and 
institutional healthcare organisations. CAMbrella’s source of 
funding is the European Union’s Seventh Framework 
Programme (FP7), which is a research and technical 
development programme, with the European Research Council 
(ERC) forming an important part. The evidence base provided 
by this research, through systematic literature reviews, allows 
people to make informed decisions about CAM, whether 
negative or positive (Fischer et al., 2014), in the hope that it will 
not only pave the way for an increased schedule of research 
into CAM and more rigour in the methods of research utilised, 
but that it will also identify any healthcare changes likely to take 
place within European healthcare in future years. The outcome 
of the research to date indicates that there needs to be a 
comprehensive knowledge-base regarding CAM’s prevalence in 
 




Europe which will be facilitated by communication across 
governments, public charities, charitable bodies and industry 
funders. This will then permit the CAMbrella office to identify 
and coordinate developments within the research, both at home 
and internationally, identify further funding opportunities and to 
source, document and disseminate information for further 
research into issues such as the safety of CAM, comprehensive 
citizen health needs and collaboration between the EU 
countries on CAM. As a result, the centre will provide a base 
from which to inform healthcare and decision-making, and will 
also satisfy the demand for a rigorous approach to CAM 
research and an integrated method of health care decision-
making across the EU countries. Above all it will place the 
service users, who are the driving force of CAM-use to have an 
important place in the decision-making process so that more 
choice is integrated into their healthcare system (Cambrella, 
2012). 
 
2.5. What is Fascia Bowen Therapy? 
It is clear that the public would like access to CAM treatments; 
however, in order for it to be made readily available on the 
NHS, efficacy research needs to be conducted. This 
investigation hopes to begin to address this paucity by utilising 
a CAM intervention called Fascia Bowen therapy. It is a soft 
tissue remedial therapeutic treatment used in private clinics for 
over 20 years and has traditionally been utilised to treat 
children.  
 
2.5.1. Bowen and Fascia Bowen 
Fascia Bowen is an even gentler version of the Bowen therapy 
from which it is derived. Bowen therapy was the invention of Mr. 
Tom Bowen (1916-1982) from Geelong, Australia (Bowen 
Therapy Professional Association, 2012b). Its aim is to cause 
the body, through stimulation, to re-align the structure of soft 
 




tissue including fascia, muscle and neural tissue, at different 
levels although this is currently only a theoretical mechanism by 
which Bowen and Fascia Bowen are proposed to work. As a 
result, practitioners would expect to see a reduction in 
anxiousness in the children they treat, less mis-alignment of 
muscle presentations in their body, and a general increase in 
energy as a result of improvements in alignment. The Bowen 
procedures involve non-invasive, hands-on moves performed 
with fingers and thumbs. Specifically this means taking the skin 
slack using a posterior move followed by application of a rolling 
movement over muscles and ligaments in specified locations 
according to the teaching manual. The manual of procedures is 
not available in the public domain. Bowen and Fascia Bowen 
can be administered through clothing or directly onto the skin 
and the practitioner follows guidelines which have been laid 
down in the teaching manual and demonstrated to students 
during the Bowen practitioner training programmes. Moves 
have a procedural order as noted in the treatment manual and 
some moves cannot be administered more than once. Fascia 
Bowen practitioners must, in the first instance, hold a human 
Bowen therapy qualification which requires up to one year for 
the completion of detailed and comprehensive case study 
reporting requirements. Thereafter qualified practitioners can 
attend Fascia Bowen courses.  
 
Information regarding the therapy is limited in the public domain 
in order to avoid ‘do it yourself’ uses of it by those who haven’t 
attended the professional courses. The training courses teach 
essential strict protocols in terms of treatment procedures, 
patient and practitioner safeguarding issues, risks and benefits 
to patients regarding the procedures themselves, and 
instruction about when some procedures should be adapted or 
not used at all in certain circumstances e.g. no coccyx moves 
should be performed on pregnant women as this could 
potentially induce labour. Additionally, the practitioner must 
 




avoid adopting the usual leg elevation angles in the treatment of 
patients following hip or knee replacements. Patients wishing to 
learn about Bowen therapy and Fascia Bowen therapy, for both 
children and adults, are directed to the Professional Association 
website where they can learn enough about the therapy to 
permit them to make an informed decision about whether to 
attend, or to take their child to a therapy session (Bowen 
Therapy Professional Association, 2013).  
 
Fascia Bowen was developed from the Bowen work by Mr. 
Howard Plummer in Cardiff, Wales, United Kingdom with the 
first children’s clinic established by him almost 30 years ago 
(Bowen Therapy Professional Association, 2012a). No drugs 
are administered as part of this therapeutic intervention. 
Anecdotal evidence suggests that improvements experienced 
by the patients and observed by families, friends and educators, 
indicates that the therapy, while realigning soft tissue, could 
also be restoring homeostasis and physiological equilibrium to 
the body (Bowen Therapy Professional Association, 2013) . 
Anecdotal evidence (Wilks, 2013) suggests that it may address 
functional imbalances in chemical composition, but further 
research is necessary to test these theories and to establish 
which chemicals are involved. Testosterone and cortisol are 
mentioned in Wilks’ paper (2013) but more research needs to 
be conducted to prove their involvement and to test the efficacy 
of the treatment in the scientific domain. The therapy is suitable 
for adults, children and babies but Fascia Bowen is particularly 
suited to children who may be hypersensitive to touch as it is 
applied even more gently than traditional Bowen work.  
 
2.5.2. Rationale (How it Works) 
2.5.2.1. What is Fascia? 
For the purpose of this thesis the following definition will be 
applied: 
 




Fascia is a thick and continuous, collagen-like, communication 
network surrounding every muscle, from the minutest myofibrils 
which are slender threads forming a muscle fibre, to each 
individual organ of the body (Schleip, 2003). Scientists often 
refer to it as the organ of form because of its characteristic 
stable but irregular three-dimensional, tensional format (Garfin 
et al., 1981, Varela and Frenk, 1987). It is a body-wide 
connective organ, important in balance, posture, and in all 
aspects of body movement. Fascia Bowen practitioners 
consider fascia to be a vital component which needs 
addressing, especially in the treatment of individuals 
compromised in neuromuscular function. As indicated in the title 
of this thesis, it is proposed that stimulation of the fascia could 
potentially effect changes in compromised areas of motor 
difficulties, and specifically where it is found in those with DCD. 
 
Dr. Robert Schleip, the Fascia Research Project Director at Ulm 
University, refers to fascia as one of the richest sensory organs 
because it contains nerves and blood vessels. As a 
consequence it is an important part of body perception. This is 
an area of function which is compromised in those with DCD 
(Schoemaker et al., 2001). Fascia Bowen practitioners are 
taught to address the fascia of individuals with DCD who have 
dysfunctional perception problems.  
 
As a working organ, fascia is made up of numerous 
compressile parts some of which touch each other while others 
do not. However, even those touching will slide without 
hindering each other (Guimberteau, 2012). Due to past debates 
about fascia function, terminological differences and the 
inconsistencies utilised by different specialisations e.g. medical 
anatomists and fascia scientists. Fascia has local differences 
which, for identification purposes, can be described using local 
terminology. However, it is not local in terms of its function 
although it is often quoted to be so in the medical textbooks, 
 




including some of the past editions of Gray’s Anatomy (The 
British Fascia Symposium, 2014). Fascia is a three-dimensional 
floating structure which is under tension and composed of two 
different types of building components (Schleip, 2014, Chaitow, 
2014b). For the layman, it is similar in concept to a tensegrity 
toy which distorts when compressed but when the pressure is 
released bounces back to its original shape. Fascia density 
varies with the demands required of it locally e.g. as with the 
iliotibial band which is not present in humans until they begin to 
use their legs in load-bearing activities such as crawling, 
standing or squatting. As the area is used, the iliotibial band 
develops and thickens (The British Fascia Symposium, 2014). 
Different regions of fascia, depending upon its thickness, will 
require different stimulus strengths to affect it (The British 
Fascia Symposium, 2014). Fluid passes easily through fascia, 
which permits it to function hydraulically as a result of 
stimulation both from internal and external sources. Our 
knowledge about this has advanced due to the research work 
conducted by surgeon Dr.Jean-Claude Guimberteau, MD, on 
flexor tendon movement (Guimberteau, 2012). Amongst 
fascia’s capabilities are its ability to form scar tissue, or 
adhesions, and complex contractures known as the condition of 
shortening and hardening of the muscles, tendons or other 
tissue. This can result in joint rigidity which can often be found 
in children with DCD. Rigidity can lead to chronic dysfunction 
and pain, and these are addressed in practice by Fascia Bowen 
practitioners. Even when removed from the body in cadaver 
studies, fascia has been shown to have the ability to contract 
and to relax independently and this is why fascia research 
scientists such as Dr Robert Schleip have been able to posit 
that tension and pain can both begin in the fascia. Fascia’s role 
begins just below the skin’s surface, so its communicative 
network can be easily manipulated from outside the body, 
stimulating it to slide hydraulically in an attempt to relax it 
(Schleip et al., 2012). This ability to reduce tension by external 
 




stimulation using manual touch is an important feature in a 
Fascia Bowen intervention because, anecdotally, practitioners 
report that they notice unilateral tightness in children with DCD, 
when compared with their TD peers. This imbalance tends to 
disappear after approximately two treatments, but of course it is 
dependent upon the individual’s sensitivity and response rate to 
the treatment. Further details on the methodology and 
development of Fascia Techniques can be found in Appendix 1.  
 
2.5.2.2. The Role of Fascia in Proprioception  
Proprioception is a term used to describe the ability to sense 
sensory stimuli contributing to the sense of self in terms of 
position and movement. This happens at both the conscious 
and subconscious levels and involves a multi-component 
sensory system. Defective conscious proprioception results in 
the inability to facilitate complex motor activities and, in turn, 
this results in stumbling. A defect in unconscious 
proprioception, which is vital for the coordination of posture, 
results in problems with sitting, standing and in simple activities 
involving arm movements (Johnson et al., 2008). Amongst its 
many manifestations in DCD, faulty proprioception manifests as 
one of the chief guiding symptoms for DCD, namely clumsiness, 
and those with the condition often have problems in both their 
conscious and subconscious  i.e. the nervous system 
proprioception (Skoglund, 1973). It is important to remember 
that the sense of self, referred to above does not refer to the 
psychological understanding of body image sense or body 
awareness. Furthermore, proprioception  must not be confused 
with exteroception, which relates us to the outer world, or 
interoception which is the process involved in informing an 
individual about visceral and metabolic processes (Van der 
Wal, 2009). 
 
The sense of proprioception is defective in numerous 
neurological disorders as well as in DCD. Proprioceptive 
 




efficiency is dependent upon the successful communication 
between the two hemispheres of the brain; this function is 
deficient in DCD (Balance as the Central Component, 2004). 
Many studies have been conducted which link our 
understanding of neural networks and the mechanisms which 
permit the individual to perceive a sense of their position and 
movement (Johnson et al., 2008).  One such research work is 
that conducted by Tallet et al (Tallet et al., 2013) investigating 
the developmental changes found in children with DCD who 
had problems with lateralised inhibition of symmetric 
movements. Normally functioning symmetric movement relies 
on efficient proprioception. 
 
Fascia and fascial structures are already known to contribute 
significantly in the proprioceptive process (Langevin, 2006) 
because fascial membranes and deep superficial fascia are 
known to form a complex but integrated part of the locomotor 
system (Standring, 2008). The characteristic, continuous nature 
of the connective tissue of both the fascia and fascial structures 
act as a body-wide, mechanosensitive signalling system which 
performs a similar function to that of the nervous system, i.e. by 
integrating sensory information (Langevin, 2006). However, 
fascia alone cannot act as a functioning proprioceptive system 
without the presence of associated skeletal and muscular 
tissues (Van der Wal, 2009, Benjamin, 2009). For the 
proprioceptive information to be useful, the fascial structures 
themselves, together with their relationship to muscular and 
skeletal elements, must be present. It cannot simply depend 
upon topography (Van der Wal, 2009).  
 
The fascial system is composed of both sensory nerve endings, 
which are mechanosensitive, and their associated sensory 
afferent neurons (Barker, 1974). These mediators of 
proprioception are stimulated by the mechanical disturbances in 
the joints and their surrounding tissues (Johnson et al., 2008) 
 




as could occur during the application of Fascia Bowen therapy. 
Subsequently, the information relayed to the brain permits the 
sense of position and movement to be registered. At brain level, 
this incoming information amalgamates with other sensory 
information derived from other sources e.g. such as the more 
specific proprioceptive sense organs of the labyrinth and skin 
receptors (Van der Wal, 2009) so that changes are effected. 
Mechanoreception information, required for efficient 
proprioception process to take place, not only comes from 
fascia and other connective tissue structures, but also from the 
touch information which is relayed from the skin receptors, 
muscles, the surfaces of the joints and the joint structures 
themselves. These, in turn, instigate mechanoreceptor 
triggering as a result of mechanical deformation such as that 
provided by the Fascia Bowen intervention has to occur. This, 
in the form of a tactile stimulus, stretches, squeezes or 
compresses. However, proprioception within fascia is not solely 
provided by mechanoreceptors located inside or attached to 
fascial structures, although the fascial architecture itself is a 
vital component in the process. Many fascial structures have a 
direct role in transmission (Benjamin, 2009), but it doesn’t 
always follow that the connective tissue structures in and of 
themselves are equipped with a mechanoreceptive make-up 
(Van der Wal, 2009). 
 
Many manual therapists focusing on treating fascia claim that 
they alter density, tension or flexibility of fascial tissue 
arrangement by applying different levels of manual pressure to 
the skin of the patient (Rolfe, 1977, Chaitow, 1980, Barnes and 
Marzano, 1990, Cantu and Grodin, 1992, Ward, 1993, Paoletti, 
1998), e.g. as in the use of facial palpation methods. Further 
research needs to be conducted to verify these claims and to 
understand the physiological effects of targeting with fascia-
based muscle mobilisation techniques as this may be of 
particularly relevance to those with DCD traditionally presenting 
 




with low muscle tone and poor physical fitness. For the purpose 
of this study the intervention protocol utilised one type of 
pressure. 
 
Howard Plummer’s Fascia Bowen teaching focuses on the 
importance of the primary connective tissue of the embryonic 
mesoderm’s development as it represents an environment and 
a matrix within which the structures and organs of the body 
receive differentiation during development of the embryo (Van 
der Wal, 2009). The teaching is then coupled with a particular 
method of applying the treatment so that the therapist performs 
the procedures following the invisible dermatome lines of the 
body in order to stimulate each of the body’s areas with the 
intention of producing maximum effect.  
 
Fascia Bowen philosophy, in line with some osteopathic views, 
believes that the continuity and continuum of the connective 
tissue, or fascia in the human, is significant (Schleip et al., 
2012). This view also corresponds with the belief that the 
mesoderm’s principal function is mediating or connecting, 
binding, and disconnecting, shaping space and enabling 
movement. This view of the two patterns is synonymous with 
fascial anatomy (Van der Wal, 2009). A seemingly simple task 
like standing up without falling requires the integration of 
receptors in the skin as well as the involvement of connective 
tissue for the efficient planning and execution of both 
involuntary and voluntary movement (Gandevia, 2014). This is 
particularly relevant to individuals with DCD because they are 
already dysfunctional in the planning and execution of 
movement as well as proprioception. As fasciae display many 
different mechanical relationships with nearby tissues and those 
nearby tissues subsequently dictate or define proprioception, it 








2.5.2.3. Fascia Bowen and the Cerebellum 
The Fascia Bowen therapy intervention protocol for this study 
(see Appendix 2) incorporates a treatment plan which is applied 
over every cutaneous area of spinal nerve innervation in the 
body, otherwise known as dermatomes. These include the 
cervical, thoracic, lumbar, sacral and coccygeal regions but 
specifically exclude the S3 and S5 regions in the research 
protocol, due to their proximity to the genitalia and the rectum. 
Cutaneous regions are supplied by nerve fibres from a single 
dorsal root and its ganglion and most dermatomes are supplied 
by the fibres of at least three to four dorsal roots (Grosz and 
Bakkum, 2000). Apart from the cutaneous regions receiving 
stimulation, both muscle and joint regions also receive 
stimulation as part of the treatment protocol. The invisible hoop-
like dermatome presentation and the treatment applied are 
mirrored, meaning that the treatment direction remains constant 
rather than arbitrary in terms of its path.  
 
Fascia Bowen is thought to produce mechanical stimulation to 
the connective or fascial tissue which, as previously stipulated, 
is a body-wide connective, architectural system under tension, 
with the result that it is believed to have wide-reaching effects 
when it is applied to specific parts of the body. The mechanical 
stimulation manifests at micro and macroscopic levels of the 
fascial architecture but may also include cell groups, tissues 
and organs which take into account the hierarchical principles 
of the body’s assembly (Huang and Ingber, 2000). This is 
verified by anatomical analyses conducted on un-embalmed 
bodies which reveal the fascial system as a body-wide 
continuum. Additionally it also shows the fascial system as a  
movement continuum on both macroscopic levels, not only on 
fascia to bone connections, but also fascia-to-fascia 
transmissions in articular and intermuscular connections 
(Schleip et al., 2012). The tensional characteristics of the fascial 
system together with its mechanical forces at multiple levels in 
 




the body may provide an explanation for the global reaction in 
the fascial system as it responds to mechanical stimuli (Khalsa 
et al., 2000). This could be particularly significant to the 
understanding of how movement disorders can be addressed in 
therapeutic terms because local stimuli result in global effects 
and they may address underlying imbalance in function. 
 
Advancements in neuro-imaging techniques over recent years 
have significantly assisted the scientific community in its 
understanding about dysfunction and damage in various areas 
of the brain. As a result of these new techniques, mechanisms 
and pathways potentially involved in Fascia Bowen’s ability to 
improve neuromuscular function in children with DCD could 
now be investigated more easily. The work of Proske and 
Gandevia for example (Proske and Gandevia, 2009) has shed 
some light on the important involvement of the cerebellum and 
parietal cortex in their ability to make multisensory comparisons 
by means of an internal forward feedback model during 
movements. The implications of motor command signal 
involvement in kinaesthesia, for example, have profound 
implications for certain clinical conditions (Proske and 
Gandevia, 2009). Any delay in feedback relating to 
interoceptive senses like heat detection or muscular activity 
could pose a significant danger to an individual with DCD e.g. in 
the acts of touching a hot kettle or crossing the road.  
 
An fMRI imaging study investigated selective stimulation of 
muscle and cutaneous afferents (Wardman et al., 2014), and 
found that electrical stimulation of the index finger’s digital 
nerve and the area over the motor point of the first dorsal 
interosseous muscle evoked significant activation in the 
cerebellum (Proske, 2006, Proske and Gandevia, 2012). The 
two points of the hand mainly stimulated two areas of the brain 
responsible for motor control and for the planning and execution 
of movement, specifically the cerebellum and the insula. These 
 




two brain areas are believed to play a role in self-awareness, 
perception and motor control, limb and joint position or 
proprioception, all dysfunctional in DCD, related specifically to 
the ipsilateral cerebellum. However, while the Wardman et al 
(2014) study findings highlight that muscle stimulation has a 
greater effect on the brain than the effects of cutaneous 
stimulation in terms of intensity, they are both highlighted as 
being important. This seems to assist in underpinning the 
potential importance of both muscle and cutaneous stimulation 
for those with DCD who struggle with awareness, limb 
positioning or execution of planned movements. Importantly, 
the fascia Bowen intervention in this research study stimulates 
both these regions and while Warman et al do not suggest that 
chosen stimuli can ignite dormant or absent processes their 
study does assist in understanding regarding connectivity 
between peripheral stimulation and specific brain regions 
involved in aspects of motor control and movement (Wardman 
et al., 2014). It is important to acknowledge that any sensations 
arising from the application of a therapeutic pressure or stroking 
may have an impact on the brain and that this, in turn, could 
modify an individual’s perceptions (Moseley et al., 2012). This 
type of intervention could, potentially, benefit those with DCD. 
Moseley et al’s concept of a cortical body matrix, or virtual body 
map in the brain (Moseley et al., 2012), suggests that there is a 
dynamic neural representation within the brain which integrates 
sensory data with homeostatic and motor function. How 
therapeutic load, whether compression, manual strokes or 
stretching, relates to this matrix may be significant 
therapeutically for the Fascia Bowen intervention and in view of 
this, more robust studies need to be conducted in this area. 
 
2.5.3. Current Evidence Base 
No previous studies have been conducted using Fascia Bowen 
therapy as an intervention, which is why the current one was 
undertaken. However there are some studies about the Bowen 
 




technique and, as previously stated, practitioners of Fascia 
Bowen must be qualified in the administration of the Bowen 
technique before being permitted to qualify as a Fascia Bowen 
practitioner. As Fascia Bowen is a derivation of Bowen therapy, 
it is relevant to explore the existing evidence base for Bowen in 
lieu of research directly investigating Fascia Bowen therapy. 
 
In 2011, a systematic review was conducted to answer the 
question about what Bowen work is but also to investigate the 
quality of methods utilised within Bowen research (Hansen and 
Taylor-Piliae, 2011). This was done by searching the 
computerized databases for literature published between 1985 
and 2009. From just over three hundred papers identified, only 
fifteen complied with the inclusion criteria, namely that they 
must include references to the original Bowen work, that the 
research provided outcomes relating to health, and that they 
also showed both quantitative and qualitative data. The types of 
papers included were those using RCTs, quasi-experimental 
designs, mixed-methods, cross-sectional designs and case-
study designs and the authors reported that, of the studies 
reviewed, varying degrees of methodological and design 
problems were detected including sampling technique issues 
and incomplete procedural descriptions. Additionally, a lack of 
standardized measurement tools were utilized in the papers. 
Just over half the studies reported that Bowen work was 
successful in improving a range of different conditions from 
chronic to acute, but some of the studies demonstrated that it 
also reduced symptoms of pain (Hansen and Taylor-Piliae, 
2011), e.g. as in the studies by Carter (2001, 2002) on the 
effects of the use of Bowen therapy on frozen shoulder, pain 
and perceived function (Carter, 2001, Carter, 2002). Over 33% 
percent of studies  using Bowen therapy reported that the 
intervention had improved mobility, and several papers reported 
symptom relief outcomes especially in the case of people with 
chronic conditions. Conclusions regarding efficacy of the 
 




reviewed papers indicated that there is a need to improve the 
methodological and design quality of Bowen work research but 
there are some positive indications about efficacy. With 
improved methodological and design components it would be 
possible to explore the effect of Bowen work in a valid, rigorous 
manner to achieve a clearer picture of its efficacy (Hansen and 
Taylor-Piliae, 2011). 
 
In a RCT (Marr et al., 2008), which was conducted amongst 
116 community dwelling volunteers to assess the effect of 
Bowen work on hamstring flexibility, found that hamstring 
problems are often implicated in other dysfunctions such as 
lower back pain and dysfunction of movement in the individual. 
An electrogoniometer was used to measure hamstring flexibility 
pre and post intervention, and the results showed that the 
participants experienced significantly better flexibility as a result 
of the intervention.  
 
Within the papers originally earmarked for inclusion within the 
systematic review referred to earlier (Hansen and Taylor-Piliae, 
2011), it is apparent that many studies were conducted to 
investigate one of the signature treatments of Bowen 
effectiveness, namely for the treatment of frozen shoulder 
problems. Of those identified as conforming to the inclusion 
criteria the data revealed that Bowen therapy was shown to be 
effective in relieving pain symptoms and mobility in various 
conditions such as frozen shoulder, pain symptoms in 
migraines, and relief of the symptoms found in those with 
chronic illnesses such as multiple sclerosis. 
 
The above suggests that research already exists which 
demonstrates the effectiveness of Bowen in treatment designed 
to improve a number of symptoms, conditions and overall 
wellbeing. This is important because Fascia Bowen is a 
treatment modified from the main Bowen technique and many 
 




of the Bowen procedures for this thesis’ study are contained 
within the Fascia Bowen research protocol. The difference is 
that Fascia Bowen is even lighter than Bowen therapy; the 
lighter touch may be what is needed for children who may have 
hypersensitivity to touch. The other difference is that Bowen 
treatment requires 2-3 minute pauses between the 
administrations of certain moves (European College of Bowen 
Studies Ltd., 2002, Hansen and Taylor-Piliae, 2011). In 
practice, assessment of children with conditions such as ADHD, 
autism, DCD, as well as subjective observation in clinics over 
the years, has revealed that children in general, whether they 
have complex conditions or not  are not always sufficiently 
patient to remain lying on a treatment bed for a session which 
includes minutes of pause between treatment moves, and so 
the fascia Bowen is provided with continuous gentle moves and 
this thesis’ intervention protocol did include only one pause (see 
Appendix 2). 
 
What is required is that all CAM research utilises sound 
methodology so that more therapeutic interventions can be 
investigated thoroughly. 
 
2.6. Statement of Research 
The aim of this study is to evaluate the effectiveness of Fascia 
Bowen as an intervention for children with DCD, both at a 
physical and psychological level. It is a novel research area 
which has not previously been tested scientifically; however, the 
therapy is not new. Currently, only anecdotal evidence exists 
regarding its effectiveness, and this has been collected from the 
Fascia Bowen children's clinics throughout the UK, from the 
practitioners administering the treatment, parents, carers and 
teachers over a period of 15 - 20 years (Bowen Therapy 
Professional Association, 2012c). This study specifically 
assesses the effectiveness of Fascia Bowen for children with 
DCD in the following areas: 
 




• neuromuscular function  
• motor skills function  
• scholastic function-attention, concentration span, 
handwriting and work completion rate  
• social interaction  
• self-esteem  
• behaviour. 
 
2.7. Summary of Literature Review 
Within this literature review terminological issues were 
highlighted as continuing to prevail within the scientific 
community in relation to dyspraxia and DCD. The lack of 
terminological standardisation, identified in up to a quarter of 
the literature relating to this topic, causes confusion for lay 
people and professionals with some literature reviews 
identifying as many as 70 search terms in an attempt to pool all 
the relevant literature to achieve coherence regarding the 
condition. Many individuals involved in different fields of 
specialisation, including medicine, as well as those involved in 
support networks and education, continue to use the term 
dyspraxia, maintaining that there are profound differences in the 
symptoms of dyspraxia and DCD. They maintain that dyspraxia 
should receive a separate classification within the DSM-V which 
currently it does not have. Apart from terminological difficulties 
political correctness has also become an important theme in 
today’s research and practice. Particularly evident is that the 
most recognised term previously for dyspraxia, namely ‘clumsy 
child syndrome’, is no longer acceptable as it is too sensitive to 
be utilised. Generally, in medical and diagnostic practice, DCD 
has therefore become the adopted term for diagnosing those 
failing to acquire their fine and gross motor skills in accordance 
with levels expected for their chronological age. For the 
purpose of this thesis therefore, despite the profoundly differing 
views held within the scientific community and the potential 
 




impact of that on the topic of this thesis, a decision was made to 
utilise the term DCD. However, in an attempt to address 
comprehensively and robustly the problems referred to above, a 
systematic review highlighting the 70 terms was identified and 
referenced. All the search terms were then utilised to locate 
appropriate literature dating back to when it was not considered 
politically incorrect to use certain terms, and up to the present 
day literature which largely, but not wholly, uses the term DCD 
(see Appendix 3 for literature review search terms and 
procedure). 
 
The symptoms of dyspraxia/DCD are numerous, but primarily 
refer to the under development of fine and gross motor skills, 
clumsiness and poor posture. Any intervention study 
investigating this condition would need to show improvement in 
neuromuscular function, which is movement skill, but also in 
motor skills functioning, which relates to how the improvements 
in fine and gross motor improvements equate to everyday living 
i.e. improvements such as might be found in activities like tying 
shoelaces. This study will therefore aim to measure both 
neuromuscular function and motor skills functioning.  
 
Apart from the core symptomology, there are often other issues 
which are prevalent in children with dyspraxia/DCD such as 
inappropriate behaviour, self-esteem, lack of socialising skills, 
school life issues both in the playground and in the classroom, 
family relationships and general wellbeing both in the present 
and future. Based upon this information it is important that an 
intervention addresses and improves these components. This 
study will measure this issue. 
 
Within any literature review it is impossible to ignore that 
according to the Dyspraxia Foundation and scientific literature, 
50% or more of individuals with dyspraxia/DCD will have 
overlapping conditions such as ADHD or/and ASD. As a result, 
 




potentially confounding variables may be introduced into the 
research, and this is why a measure will be incorporated to 
screen for ASD. 
 
The issues which will be explored will relate to the potential 
causes of DCD namely those from a genetic, environmental, 
neural, visual-motor and sensory-integration dysfunction 
standpoint. As sensory integration difficulties are often 
implicated in the condition this has led to the selection of the 
intervention highlighted in the title of this thesis, namely Fascia 
Bowen, which is anecdotally implicated in improvement of areas 
of dysfunctions such as those highlighted above. 
 
The efficacy of existing interventions were explored and it was 
found that there is a far greater evidence-base in place for top-
down approaches in the treatment of DCD with less exploration 
having taken place about bottom-up approaches. This study 
aims to add to the research base on bottom-up approaches, as 
Fascia Bowen could be considered to be in this category. 
Additionally, the study will endeavour to expand the efficacy 
research for Fascia Bowen as currently there is only anecdotal 
evidence to recommend it. Despite the lack of research base, 
Bowen therapy, from which Fascia Bowen is derived, has 
already been the topic of numerous efficacy studies and these 
have been explored within this literature review. 
 
While investigating the efficacy of Fascia Bowen, which is a 
CAM therapy, the study also highlights an important issue 
which is discussed here, namely the issue of patient choice 
which is a core concept within the NHS. CAM, in general, is 
under-researched, and this is discussed together with its use in 
the treatment of DCD, so another expectation of the study is to 
expand the knowledge base for CAM therapy.  
 
 




Of the ideas presented within the literature review, one idea is 
that Fascia Bowen could improve neuromuscular function 
based on the impact it has on proprioception and thus sensory 
integration issues. Bearing this in mind, along with the lack of 
efficacy research which exists about Fascia Bowen, this study 
aims to begin to address this and whether, as the title of this 
study suggests, it can improve neuromuscular and 
psychological function in boys with dyspraxia DCD (between 
the ages of 8 and11) at primary school. 
 
3. Methods 
3.1. Research Aims 
The aim of this current study was to evaluate the effectiveness 
of Fascia Bowen as an intervention for children with DCD both 
at a physical and psychological level. This study specifically 
assessed its effectiveness in the following areas which were 
measured before and after the therapy: 
• neuromuscular function 
• motor skills function 
• scholastic function-attention, concentration span, 
handwriting and work completion rate 




3.2. Research Design 
The original aim of this study was to conduct a randomised 
control trial which would have incorporated 30 participants, 15 
for the control group and 15 for the intervention group; however, 
this was not possible due to recruitment issues which will be 
described in the discussion section of this thesis. This research 
project was a one-armed pilot study, using a pre-post-treatment 
methodology. Despite the original intentions, it is important to 
 




note that conducting a pre-post (phase 1) study, according to 
the MRC, is the ethical and appropriate design to commence 
this type of research before moving to any RCT. The advantage 
of this would be to provide the evidence of effect to inform any 
RCT (MRC, 2000). 
 
Male participants between 8-11 years old were assessed before 
and after they received 6 sessions of Fascia Bowen therapy in 
order to assess change in neuromuscular function, motor skills 
function, scholastic function, social interaction, self-esteem and 
behaviour. The reason for conducting the research intervention 
over a 6 week period was as a result of a fact-finding exercise 
undertaken by the researcher. This was done prior to the 
study’s recruitment phase. During this time school teachers and 
parents were asked how long they would be prepared to 
commit to research study. Their replies focused on the length of 
the term times which, if 8 weeks in length, would allow for the 
whole study to be commenced and completed within the one 
school term without the need to interrupt the intervention 
schedule due to holiday times. Most of the children received 
their intervention during school hours so this was a very 
important consideration during the research preparation stage. 
 
3.3. Ethical Approval and Recruitment 
Full ethical approval for the study was granted by the University 
of Bath Psychology Ethics Committee, and communicated to 
the author on the 29th November 2013, under reference number 
13-131 (see Appendices 4-6). 
 
Exclusion criteria included the presence of the co-morbid 
conditions, namely hemiplegia and cerebral palsy, if participants 
were non-ambulant (i.e. unable to walk or move under their own 
volition). Girls were excluded due to differing developmental 
milestones between males and females and while differences  
pre-puberty are moderate they are more likely to reflect 
 




environmental influences such as those which are socially 
induced by parents, peers, teachers and coaches (Thomas and 
French, 1985). 
 
A further exclusion criteria was that all participants were without 
intellectual disability, as indicated by a statement of special 
educational need (or absence thereof). Additionally, none of the 
participants was receiving any other form of intervention before 
or during the intervention period. 
 
Participants were recruited from mainstream primary schools by 
contacting the head teachers of local schools with initial 
information (see Appendix 7), posting information on Berkshire 
local towns' Facebook sites, with dyslexia groups and through 
an independent OT colleague of the OT conducting the pre and 
post assessments. If schools registered interest then research 
information sheets for parents/guardians and child (see 
Appendices 8 and 9), together with consent forms (see 
Appendix 10), were sent out to each participating school for 
onward transmission to the suitable parents/guardians of 
children with DCD. 
 
Parents/guardians considered the research, and indicated 
consent by returning the consent form to the researcher using 
the pre-paid envelope supplied. The parents indicated consent 
by completing, signing and dating the consent form.  The 
consent forms were returned to the researcher direct stating 
that they fully understood the purpose of the research, that their 
involvement would be entirely voluntary and that they could 
withdraw at any time as detailed in the parent and child 
information sheets. The children gave their assent to take part 
in the study when they first met with the OT.  
 
 





The OT was recruited having heard about the research project 
via a colleague working with Berkshire Blind Society members 
and the West Berkshire Council. The OT approached the 
researcher by email to enquire about the project and the 
highest category of disclosure and barring application 
(permitting work with vulnerable minors) was made through the 
University of Bath administration section.  
 
The OT qualified from the Welsh School of Occupational 
Therapy in 1993 with a Diploma of the College of Occupational 
Therapy and is registered with the Health and Care Professions 
Council.  She is a member of the British Association of 
Occupational Therapists and in addition, the specialist sections 
for Children and Young People as well as Independent 
Practice. She also has membership of the Sensory Integration 
Network. At the time of the research she was working part-time 
for the West Berkshire County Council. She received her 
training in how to conduct the MABC assessments through her 
daily occupation’s continuous professional development 
requirements. An unannounced spot check was conducted by 
the researcher to view one of the assessments conducted by 
the OT. This was observed through an office window adjoining 
the assessment room to avoid disrupting the assessment 
process. The researcher found that the OT was complying fully 
with the instruction manual, which explains fully how to conduct 
an assessment. 
 
Fascia Bowen practitioners were recruited through Fascia 
Bowen teaching staff so that children could be seen in the 
different locations for treatment declared in the ethical 
application approval. The six, including the researcher, 
completed disclosure and barring applications, to permit them 
to work with vulnerable minors. The applications were 
processed via the University of Bath’s administration 
 




department. All of the practitioners had registered Bowen 
therapy and Fascia Bowen practitioner status having followed 
intensive training programmes to qualification via the European 
College of Bowen studies and the Howard Plummer Fascia 
Bowen level 1 and 2 training programmes. Each practitioner 
followed one treatment protocol. During the pre-data collection 
stage all Fascia Bowen practitioners attended research 
intervention protocol meetings to ensure that every practitioner 
used the same intervention procedures and that differences in 
the pressure applied when performing the fascia Bowen 
remained consistent throughout the research intervention 
period. The researcher supervised the training process and 
conducted spot-check visits to ensure that the treatment was 
conducted according to the training protocol. To avoid 
disrupting the treatment session the researcher viewed the 
sessions through the classroom window. Only two practitioners, 
including the researcher, of the six available were utilised due 
to their favourable geographical locations and proximity to the 
schools and private clinics utilised. The researcher was not 
spot-checked, but in view of her disability she was unable to 
deviate from the learned protocol and so she conducted the 
intervention sessions as she had been trained. 
 
The research assistant was recommended to the researcher by 
the director of a centre providing treatment and rehabilitation 
interventions for adults and children in Newbury, Berkshire. This 
is where she heads the administration, financial accounting and 
patient liaison aspects of the business. She gained an honours 
degree at Bachelor level in History via Warwick University. This 
included some research exposure. She has been a member of 
the Parent Teacher Association for a local Newbury primary 
school for some years. She received training for her research 
assistant’s role in the current research project from the 
researcher and author of this thesis. Spot-checks were 
conducted during her telephone calls with parents pre and post 
 




intervention period, to ensure that all instructions were followed 
according to the training. The researcher, who had provided the 
training, remained silent during attendance throughout one of 
the pre and post intervention telephone calls with parents. It 
was found that the assistant was adhering fully to the training 
she had received. 
 
3.5. Participants 
10 males aged 8-11, with a mean age of 116.2 months (SD) of 
14.45 months) diagnosed with DCD, or previously assessed by 
an OT with MABC-2 scores of at or below 15th centile, were 
recruited to take part in the study. The 15th centile was selected 
because the MABC-2 manual utilises a ‘Traffic Light’ system to 
explain a child’s total test score in terms of categories of 
difficulty. Red means at or below 5th percentile which denotes a 
significant movement difficulty, amber means between the 5th 
and 15th percentile and suggests the child is ‘at risk’ of having a 
movement difficulty, green means above the 15th percentile 
denoting no detected movement difficulty. The mean MABC 
percentile score of participants was 4.6, with a range of 0.5-9 




3.6.1.1. Motor Function 
Motor function was assessed pre-and post-intervention using 
the Motor skills Assessment Battery for Children 2 (MABC-2) 
(see Appendices 11 and 12) (Henderson, 2007). The MABC is 
designed for the identification and description of impairments in 
motor performance of children from 3 years through to 16 years 
of age. The MABC-2 manual  reports it as being a clinically 
useful instrument for children and adolescents with impairments 
in motor skills (Brown and Lalor, 2009) and is an internationally 
 




recognized tool used in at least 500 published research papers 
(Pearson Education Limited, 2014a). Its manual reports that its 
reliability and validity are satisfactory (Henderson, 1992, 
Asonitou et al., 2012); however, this information relates to the 
first version of the MABC and minimal information is available 
regarding the MABC-2 (Schoemaker et al., 2012) although 
preliminary reliability and validity are reported for it by 
Henderson (Henderson, 2007). In a Taiwanese study with 144 
child participants it was reported as a reliable and valid 
measure to assess motor competence in children with DCD, but 
also an excellent and stable test re-test reliability even over a 
20 day period with an intraclass correlation coefficient of 0.97 
(Wuang et al., 2012). 
  
The MABC-2 takes 30-40 minutes to complete and involved 8 
tasks covering manual dexterity, ball skills, static and dynamic 
balance. For manual dexterity the children completed 3 tasks 
which included placing pegs in holes using the preferred hand; 
the task was repeated using the non-preferred hand, threading 
a lace and drawing a trail. The catching task involved two tasks, 
catching a ball with two hands and throwing a beanbag onto a 
mat. The balance assessment involved three tasks requiring the 
children to balance on a balance board using the preferred leg 
and then followed by performing the same task using the non-
preferred leg. This was followed by walking heel-to-toe 
forwards, hopping on mats using the preferred leg and then 
hopping on mats using the non-preferred leg.  
 
Scores from all these tasks were converted into centile scores. 
The MABC-2 manual utilises a ‘Traffic Light’ system to explain a 
child’s total test score in terms of categories of difficulty. Red 
means at or below 5th percentile which denotes a significant 
movement difficulty, amber means between the 5th and 15th 
percentile and suggests the child is ‘at risk’ of having a 
 




movement difficulty, green means above the 15th percentile 
denoting no detected movement difficulty.    
 
The assessment, both pre and post, was carried out by one 
qualified Occupational Therapist (OT). Administration of this 
measure requires qualification as a medical professional i.e. Dr, 
Nurse, OT. The OT in this study performed this assessment on 
a regular basis as part of her standard daily practice.  
 
3.6.1.2. Self-Esteem 
Self-esteem was measured pre-and post-intervention using the 
Self Perception Profile for Children (SPP) (see Appendix 13) 
(Harter, 1985) which has been reported in the SPP manual to 
have good reliability and validity in many studies (Harter, 1985, 
Valentini et al., 2010). Internal consistency was measured over 
8 samples and all subscales across all samples returned 
Cronbach’s alpha’s of at least 0.7. The manual does not 
advocate test-retest statistics as self-perception is expected to 
change over time. Validity is more difficult to judge in such an 
abstract concept as self-perception; face validity, however, is 
good, as all the items directly ask about the underlying 
construct. The SPP is a self-report questionnaire which has five 
subscales covering perceived domain-specific scholastic 
competence, social acceptance, athletic competence, physical 
appearance, and behavioural conduct, as well as overall self-
worth. There are 6 items for each of the 5 subscales, a total of 
30 items. The SPP uses a 'structured alternative format' 
whereby each item contains two associated statements, each 
statement having a choice of two responses each, thereby 
providing a four point scale for each item. Scores can fall 
between 1 and 4 and a mean is calculated, giving a mean score 
out of a possible 4 for each of the 5 subscales. This is a self-
completed questionnaire which requires no standard level of 
training or competence to administer.  
 
 




3.6.1.3. Social Skills 
Self-rated social skills were assessed pre-and post-intervention 
using the Spence Social Skills Questionnaire-Pupil  (SSQ-Pu) 
(see Appendix 14) (Spence, 1995) whose reliability and internal 
validity have been found to be good with a Guttman split-half 
reliability of 0.83 (Spence, 1995).  
 
This is a 30 item questionnaire using a 3-point Likert-type rating 
scale. The item has 3 subscales covering conflict 
resolution/avoidance, warmth and empathy and social 
involvement. Participants can score up to 20 in each subscale 
with a higher score indicating a higher level of social 
competence. The three subscale scores can be combined to 
produce a total score.This is a self-completed questionnaire 
which requires no standard level of training or competence to 
complete. The researcher trained the OT to assist the child with 
the completion of this measure e.g. help with reading.  
 
3.6.2. Teacher 
3.6.2.1. Scholastic Function 
As no short, validated scholastic function measure was 
identified, an appropriate questionnaire was designed by the 
researcher (see Appendix 15). This consisted of 4 Likert scales 
to measure attention, concentration span, handwriting and work 
completion rate pre-and post-intervention. From the literature 
review it was established that children with DCD struggle in 
these particular areas of function. It was therefore considered 
important that a measure should be designed to assess these 
areas. Importantly, consideration was paid during the design 
process to the limited time available to teachers for the purpose 
of completing questionnaires, and therefore a Likert scale 
seemed to fulfil the requirements for time in that it was quick 
and easy to complete.  
 
 




The scale was rated from 1-5. 1 meaning “Very poor”, 2 
meaning “Poor”, 3 meaning “Barely acceptable”, 4 meaning 
“Good” and 5 meaning “Very good”. The attention scale asked 
how the child had focused in lessons within the last 2 weeks. 
The concentration span asked for how long the child had 
concentrated during lessons in the last two weeks. The work 
completion rate asked how quickly the child had been 
completing his work in the last two weeks and the handwriting 
quality asked about the child’s writing quality in the last two 
weeks. 
 
3.6.2.2. Social Interaction 
Social interaction was measured using the Spence Social Skills 
Questionnaire - teacher version (SSQ –T) (see Appendix 16) 
(Spence, 1995). This is a parallel version to the child measure. 
The internal consistency and validity were found to be good 
with a Guttman split-half reliability of 0.93. It also has good 
construct validity (Spence, 1995). 
 
This is a 30-item questionnaire using a 3-point Likert-type rating 
scale. The item has 3 subscales covering conflict 
resolution/avoidance, warmth and empathy, and social 
involvement. A score of up to 20 can be achieved for each 
subscale, with a higher score indicating a higher level of social 
competence. The three subscale scores can be combined to 
produce a total score. 
 
3.6.2.3. Behaviour 
Behaviour was measured using the Strengths and Difficulties 
Questionnaire - teacher version  (SDQ-T) (see Appendix 17) 
and the reliability and validity found to be satisfactory (Hawes 
and Dadds, 2004). Internal consistency showed Cronbach’s 
Alphas which ranged from 0.59 to 0.80 indicating moderate to 
strong reliability across all the items. Test-retest reliability was 
 




excellent over a period of 12 months, with correlation 
coefficients ranging from 0.61-0.77 across the subscales. 
Concurrent validity was measured by comparing scores to 
related clinical diagnoses (for example ADHD for the 
hyperactivity scale) and was found to be strong with Odd’s 
ratios between 2.3 and 30.5 (Hawes and Dadds, 2004). The 
SDQ measures 5 subscales covering emotional symptoms, 
conduct problems, hyperactivity/inattention, peer relationship 
problems and pro-social behaviour. It has 25 items in the format 
of a 3 point Likert scale. Each subscale produces a score out of 
10 with the higher score indicating a higher level of difficulty –
except in the case of the pro-social score, where a higher score 
indicates a better level of social functioning.  
 
3.6.3. Parents 
3.6.3.1. Motor Skills Function 
The Developmental Coordination Disorder Questionnaire - 
parent version (DCDQ-P) (see Appendix 18) (Wilson et al., 
2009) measures the child's motor performance in everyday 
functional activities using 15 5-point Likert scales. It is 
factorised in to "control during movement" with a score out of 
30, "fine motor and handwriting" with a score out of 20 and 
"general co-ordination" with a score out of 25 and a total out of 
75, where higher scores indicate competence. Its reliability and 
validity are reported to be strong (Wilson et al., 2000). 
 
3.6.3.2. Self-Esteem 
Self-esteem was measured using The Self Perception Profile 
for Children (SPP) (see Appendix 19) (Harter, 1985). The SPP 
is a questionnaire suitable for parents and teachers which has 
five subscales which cover perceived domain-specific scholastic 
competence, social acceptance, athletic competence, physical 
appearance and behavioural conduct and one scale assesses 
overall self-worth. The parent and teacher measure is a parallel 
 




version to the child version. There are 15 items, three per 
domain. The SPP uses a structured alternative format whereby 
each item contains two associated statements, each statement 
having a choice of two responses each, thereby providing a four 
point scale for each item. Scores can fall between 1 and 4 and 
a mean is calculated, giving a mean score out of a possible 4 
for each of the 5 subscales. Its reliability and validity are 
reported as acceptable (Boyle et al., 2008).  
 
3.6.3.3. Social Skills 
Social skills was assessed pre-and post-intervention using the 
Susan H. Spence Social Skills Questionnaire-Parent (SSQ-P) 
(see Appendix 20) (Spence, 1995) which is a parallel to the 
child version. This is a 30 item questionnaire using a 3-point 
Likert-type rating scale. The item has 3 subscales covering 
conflict resolution/avoidance, warmth and empathy, and social 
involvement. A score of up to 20 can be achieved for each 
subscale, with a higher score indicating a higher level of social 
competence. The three subscale scores can be combined to 
produce a total score. Its reliability and internal consistency was 
found to be good with a Guttman split-reliability of 0.90 
(Spence, 1995).  
 
3.6.3.4. Behaviour 
Behaviour was measured pre- and post-intervention using the 
Strengths and Difficulties Questionnaire  (SDQ) (see Appendix 
17) (Goodman, 1997) Its reliability and validity were considered 
to be satisfactory (Hawes and Dadds, 2004). Internal 
consistency showed Cronbach’s Alphas which ranged from 
0.59 to 0.80 indicating moderate to strong reliability across all 
the items. Test-retest reliability was excellent over a period of 
12 months with correlation coefficients ranging from 0.61-0.77 
across the subscales. Concurrent validity was measured by 
comparing scores to related clinical diagnoses (for example 
 




ADHD for the hyperactivity scale) and was found to be strong 
with Odd’s ratios between 2.3 and 30.5 (Hawes and Dadds, 
2004). The SDQ measures 5 subscales covering emotional 
symptoms, conduct problems, hyperactivity/inattention, peer 
relationship problems and pro-social behaviour. It has 25 items 
in the format of a 3 point Likert scale. Each subscale produces 
a score out of 10, with the higher scores indicating a higher 
level of difficulty – except in the case of the pro-social score, 
where a higher score indicates a better level of social 
functioning.  
 
3.6.3.5. ASD Screening 
ASD screening was introduced into the study in view of the link 
which exists between DCD and ASD (American Psychiatric 
Association, 2013). It was important to introduce this screening 
tool so that children with ASD could be identified as their 
differing sensitivities could have affected the results across 
measures. 
 
The screening tool utilised for this was the Social 
Communication Questionnaire (SCQ) (see Appendix 21) by 
Michael Rutter, M.D., FRS, Anthony Bailey, M.D., and 
Catherine Lord, Ph.D., is a 40-item, parent-report screening 
measure that taps the symptomatology associated with ASD. 
The items are administered in a yes/no response format which 
can be completed by the parent in less than 10 minutes and 
scored by the administrator in 5 minutes. Its completion refers 
to the individual's entire developmental history, and the results 
produced are pertinent to referral for more complete diagnostic 
workup. This was completed pre-intervention. This measure 
was selected for its excellent sensitivity and specificity in 
screening for ASD symptomology (Chandler et al., 2007). 
 




3.6.3.6. Qualitative Parent and Teacher Feedback 
At the beginning of the study when the consent forms were 
returned the researcher telephoned the parents as a matter of 
courtesy to confirm receipt of the forms and to confirm the 
arrangements for the start of the intervention specifically in 
relation to dates. At the same time the researcher requested 
whether the parents would be happy to make notes about 
anything they felt they wanted to convey regarding their child as 
the intervention process went on. The parents agreed that this 
would be in order, and the research assistant was instructed to 
requests the return of the notes direct to the researcher at the 
end of the week 8 telephone conversation to complete the post 
intervention measures. This was done and in turn, the parents 
either emailed or sent a written sheet by post with any points 
they had recorded. The parents received no guidance on the 
expected content or structure of their communication.  
 
3.7. Method 
The data collection began in October 2013 and continued until 
June 2014. All data was collected and analysed before August 
2014. 
 
3.7.1. Pre-Study  
The researcher trained the OT to assist the child with the 
completion of this measure, e.g. help with reading. 
 
3.7.2. Pre-Treatment Assessments 
The pre-treatment assessments took place in schools for 9 
participants and one participant was assessed at home at the 
request of the parent. 
 
An OT completed the Motor skills Assessment Battery for 
Children 2 (MABC-2), the Self Perception Profile for Children 
 




(SPP-child) and Spence Social Skills Questionnaire-Pupil 
(SSQ-P). 
 
The OT gave copies of the teacher measures to an appropriate 
member of school staff. These measures include the scholastic 
function measure, the Spence Social Skills Questionnaire - 
teacher version, and the Strengths and Difficulties 
Questionnaire - teacher version (SDQ-T). 
 
A research assistant contacted the parents/guardians of the 
participants by telephone to complete the Spence Social Skills 
Questionnaire-Parent, Developmental Coordination Disorder 
Questionnaire - parent version, the Self Perception Profile for 
Children, Strengths and Difficulties Questionnaire, and Social 
Communication Questionnaire by telephone. This was the most 
efficient mode of communication because the parents/carers 
were geographically dispersed. Whether the parents’ reporting 
their child’s difficulties by speaking over the telephone instead 
of writing them down had any impact on the study was not 
taken into consideration.  
 
3.7.3. Intervention 
In weeks 2-7 of the study for each child the intervention took 
place. The intervention sessions took approximately 45 minutes 
and each participant received one session per week for a total 
of 6 weeks. In the event that  a child was ill or absent from 
school, the child continued with the next scheduled session at 
the next available time i.e. each participant received 6 sessions, 
but this may have been over 7 or more weeks. The children 
received the Fascia Bowen intervention individually from a 
qualified therapist each week for 6 weeks. Practitioners 
followed a standardised treatment protocol regime devised by 
Mr Howard Plummer, the only teacher of Fascia Bowen therapy 
in the UK. (See Appendix 2). The children received their 
treatment lying in both prone and supine positions according to 
 




the fascia Bowen protocol instruction sheet. Sessions took 
place in a private room in the child's school or a non-NHS clinic, 
depending on which option was most convenient for the 
participant and their family. 
 
3.7.4. Post-Treatment Assessments 
In week 8 the participant assessments were carried out again 
with the children, teachers and parents/guardians. 
 
3.7.5. Post-Study 
After taking part in the research study, participants received a 
de-briefing sheet that completely explains the nature and 
purpose of the research study (see Appendix 22).  
 
If parents/guardians requested, the researcher provided 
individual feedback concerning all conducted assessments. 
 
3.8. Ethical Principles and Issues 
The study conformed fully to the Good Clinical Practice (GCP) 
directives and guidelines, whose aim it is to ensure that each 
subject comes to no harm. No safeguarding issues occurred 
throughout the course of the study. The rights of all participants 
were protected as was the trial’s data at all times. Any personal 
details were, and continue to be, treated with the utmost 
confidentiality with all paperwork held in a locked cabinet for the 
duration of the research study and for the statutory minimum 
period after the conclusion of the study as previously declared. 
The parents/guardians were asked to sign a consent form so 
that their children could participate in the study and the children 
gave their verbal assent to take part in the study. All those 
involved in the study were given a month before the trial began 
to permit them to make any enquiries relating to what would 
take place within the study and what the objectives of the study 
 




were. The information about the trial, together with any consent 
forms, were worded simply and accordingly with no use of 
jargon or technically confusing information included. All terms 
were explained fully in the ‘Information to participants’ letter. 
 
No participants were prevented from receiving treatment-as-
usual and prior to the commencement of the study no 
participant was receiving any other intervention. By the 2nd 
intervention session participant 7 had broken his arm and was 
duly referred to a physiotherapist, for therapy, by his General 
Medical Practitioner. His medical treatment involved the 
administration of cold, machine based application on the 
affected arm. He was not prevented, by the research team, 
from receiving his further treatments due to ethical 
considerations of allowing treatment-as-usual to run alongside 
necessary medical recommendations. 
 
No pressure was placed upon the participants to continue or to 
withdraw from the trial and issues of this nature did not occur 
during the course of the study. If any of the information sheets 
or consent forms were revised with new and important 
information then these would have been submitted for further 
ethical approval by the ethics committee before continuing. 
However, no issues of an ethical nature calling for re-
submission and approval occurred during the course of the 
study. 
 
The research conformed to the Declaration of Helsinki 
(Association, 1964 but revised in 2008) and Good Clinical 
Practice (GCP) (GCP, 2006) governance procedures, 
prioritising, at all times, safety and confidentiality. No issues 
relating to governance, safety and confidentiality occurred 








A file was compiled, detailing every stage of the investigation 
and progress of the subjects through the experimental 
procedures. 
 
During the study the children, parents/guardians and teachers 
were asked to feedback information to the researcher and 
practitioners in order to elucidate psycho-social factors 
influencing their physical activity profiles. They were also asked 
to complete questionnaires in the first and eighth week of the 
study with the research assistant. At no time were the 
parents/guardians or participants placed at risk and no 
safeguarding issues occurred throughout the course of the 
study. All participants were treated with respect and their dignity 
was protected at all times. 
 
Particularly important to the research team was the 
consideration that children are vulnerable and are often eager 
to please adults, and so careful consideration was always given 
to ensure that the relationship between the participants and 
researcher conformed to the highest standards and 
maintenance of professionalism at all times. The responsibility 
for the participants’ safety always rested with the professional in 
charge and not with the participants. All of the children's 
responses were kept confidential unless they disclosed risk of 
harm to themselves or others. This would also include a 
disclosure of very low mood or safeguarding issue during 
assessment or intervention. No issues relating to low mood or 
safeguarding issues arose during the study. In the event that 
any issues of this nature had arisen then the practitioner would 
have been duty-bound to inform the researcher who, in turn, 
would inform the parent/guardian (unless the risk of harm was 
from the parent/guardian) or the research supervisor. Every OT 
and practitioner involved in the research had full Disclosure and 
Barring certification and all were fully qualified in their field of 
expertise. Each Head teacher was given a copy of the 
 




Disclosure and Barring certification for each practitioner who 
worked with the children in their school. The parent/guardian of 
each child was informed that they would have access to the 
certification via the school head teacher or from the researcher 
upon request. Information about this process was included in 
the information sheet for parents/guardians. At no time did a 
parent or guarding request the Disclosure and Barring 
certification. 
 
The rights of the participants were protected at all times so that 
they could withdraw from the study at any point. The 
relationship between participant and researcher did not change 
and no participant withdrew from the study. There was therefore 
no attrition rate to consider within the study’s data collection 
and analysis. Consideration was given to the possible negative 
impact on the child's self-esteem and/or academic progress by 
removing him from the class environment, for an hour or less, 
on a weekly basis over 8 weeks. If the child, parent or teacher 
reported that a negative impact was outweighing the positive 
effect of the study then the child will have been withdrawn from 
the study immediately; however, no negative impact occurred 
throughout the course of the study. 
 
As this study involved vulnerable participants who were also 
minors, consent for participation was gained from the parent or 
guardian before the study commenced. The participants were 
told that they had the right to know the study’s outcome. Within 
the protocol any information regarding funding, any 
sponsorship, institutional affiliations, conflicts of interests, 
participant incentives or compensation was expected to be 
declared. None of these particular issues arose during the 
study’s duration and so there was nothing to declare. The 
effects of the intervention were continuously evaluated and full 
ethical approval was in place before the research commenced. 
 




This was granted by the University of Bath’s Psychology 
department ethics committee (see Appendices 4-6). 
 
3.9. Statistical Analysis 
All results were analysed using the Statistical Package for the 
Social Sciences (SPSS) version 21. (For full output see 
Appendix 23). 
 
3.9.1. Neuromuscular Function 
A one-way repeated measures MANOVA was conducted on the 
mean scores of the 3 subscales of the MABC-2 (manual 
dexterity, aiming and catching, balance) as a combined 
measure of Neuromuscular function over time (pre-and post-
intervention) 
 
Individual centile scores were examined visually using the 
MABC-2’s traffic light system. 
 
3.9.2. Social Interaction 
A 2-by-3 mixed ANOVA was conducted using the total SSQ 
scores between time (pre-and post-intervention) and 
respondent (parent, pupil, teacher). 
 
3.9.3. Self Esteem 
A mixed MANOVA was conducted between time (pre-
intervention and post-intervention) and respondent (parent or 
pupil) on all 5 subscales of the Self-Perception Profile (SPP) 
(scholastic competence, social acceptance, athletic 
competence, physical appearance, behavioural conduct) to 
provide a combined measure of Self Esteem. 
 
 




The Global Self-Worth scale of the SSQ is only available on the 
Pupil version, therefore a paired samples t-test was conducted 
pre-and post-intervention. 
 
3.9.4. Motor Skills Function 
A MANOVA was conducted on the 3 subscales of the DCD-Q 
 
(control movement, handwriting, co-ordination) to provide a 
combined measure of Motor Skills Function over time (pre- 
intervention and post-intervention). 
 
3.9.5. Behaviour 
A mixed ANOVA was conducted between Time (pre and post) 
and respondent (teacher or parent) on the total of the difficulty 
scales of the SDQ.  
 
A separate mixed ANOVA was conducted between 
respondents (teacher or parent) and time (pre and post) on the 
SDQ pro-social subscale as the manual states that this scale 
cannot be combined with the other SDQ scales to create a 
meaningful total. 
 
Follow-up post-hoc tests were conducted. 
 
4. Results 
The Fascia Bowen intervention was scheduled to take six 
weeks with each child receiving one treatment per week. In the 
application for ethical approval a longer intervention time was 
accommodated should any child be unwell, absent from school, 
or on school holidays. Of the 10 children receiving the 
intervention 9 received one each week but 1 child ( participant 
4) received his 6 treatments over an 8 week period due to 
 




illness and absence from school. On average therefore the 
children received their interventions over 6.2 weeks  
 
4.1. Neuromuscular Function 
The pre-intervention aiming and catching variable from the 
MABC was positively skewed (Kolmogrov-Smirnov (KS) 
(10) =.303,p=.10). All others were normally distributed. A 
MANOVA was chosen due to robustness (GLASS et al., 1972).  
A one-way repeated measures MANOVA was conducted on the 
3 subscales of the MABC-2 (manual dexterity, aiming and 
catching, balance) over time (pre- and post-intervention). See 











(SE) Lower Upper 
Mean 
Difference 





(1.02) 1.85 6.45 
10.85 
(4.39) 0.91 20.79 
Post 
15.00 
(4.75) 4.27 25.73 





(3.79) 2.83 19.97 
15.45 
(5.36) 3.319 27.58 
Post 
25.85 
(7.01) 10.98 42.716 




(7.79) 7.65 38.35 
32.10 
(8.41) 13.07 51.13 
Post 
55.10 
(10.07) 32.36 77.89 
   Table 1: Mean, standard error and 95% confidence intervals, Mean 
difference, standard error and 95% confidence intervals of the difference for 
the 3 subscales of the MABC-2 pre and post intervention. 
 
The MANOVA revealed a significant effect of time on the 
combined MABC-2 scores overall f(3,7)=7.44, p=.014 
(sig≤.05).This was a large effect size (η²=.76).  
 
Follow up Univariate analyses of the three subscales were 
therefore conducted. The mean manual dexterity score was 
higher post-intervention (M=15, SE=4.75) than pre-intervention 
 




(M=4.15, SE=1.02) and this was significant. f(1,9)=6.1, p=0.036 
(sig.≤.05). This was a small effect size (η²=0.4). The mean 
difference pre-intervention to post-intervention was an increase 
of 10.85 (SE=4.39). The 95% confidence intervals of the 
difference estimates that we may observe an increase of 
between 20.79 and 0.91 in the population. 
 
The mean aiming and catching score was higher post-
intervention (M=26.85, SE=7.01) than pre-intervention (M=11.4, 
SE=3.78), and this was found to be significant f(1,9)=8.3, 
p=.018 (sig≤.05). This is a small to medium effect size 
(η²=0.48). The mean difference pre-intervention to post-
intervention was an increase of 15.45 (SE=5.36). The 95% 
confidence intervals of the difference estimates that we may 
observe an increase of between 27.58 and 3.319 in the 
population. 
 
The mean balance score was higher post-intervention (M=55.1, 
SE=10.07) than pre-intervention (M=23, SE=6.79) and this was 
found to be significant, f(1,9)=14.565, p=.0004 (sig≤.01). This 
was a medium effect size (η²=0.62). The mean difference pre-
intervention to post-intervention was an increase of 32.10 
(SE=8.41). The 95% confidence intervals of the difference 
estimates that we may observe an increase of between 51.13 
and 13.07 in the population. 
 
 





Figure 1: Graph showing mean centile scores in the MABC-2 pre and post 
intervention with standard error bars. 
 
4.2. Traffic-Light System 
The MABC-2 manual utilises a ‘Traffic Light’ system to explain a 
child’s total test score in terms of categories of difficulty. Red 
means at or below 5th percentile which denotes a significant 
movement difficulty, amber means between the 5th and 15th 
percentile and suggests the child is ‘at risk’ of having a 
movement difficulty, green means above the 15th percentile 
denoting no detected movement difficulty. The mean total 
percentile score showed that the pre-intervention total was in 
the red zone (Mean=4.6 ≤ 5th percentile). The mean post total 
percentile score showed that the post-intervention total was in 
the green zone (Mean=23.5 ≥ 15th percentile).  
 
Looking individually at the total percentile score for each child, 
table 2 demonstrates how many children moved between 
categories on their movement difficulties. It was found that 3 
children remained in the red category, 1 child moved up one 
category from red to amber, 4 children moved up 2 categories 
from red to green and 1 child moved up one category from 
 




amber to green. This means that 6 children, post-intervention, 







1 1 5 
2 9 63 
3 0.5 5 
4 5 16 
5 2 9 
6 0.5 1 
7 9 37 
8 5 37 
9 9 25 
10 5 37 
Table 2: Pre and post intervention centile category for each participant in the 
MABC-2. 
 
4.3. Social Interaction 
A 2-by-3 mixed ANOVA was conducted using the total SSQ 
scores between time (pre-and post-intervention) and 
respondent (parent, pupil, teacher). 
 
The results showed that the teacher scores were higher than 
the parents’ and children’s scores with a trend towards 
significance for respondent, F(2,18)=3.07, p=.07.This is a small 
effect size (η² =.25). 
 
The ANOVA showed no main effect of time f(1,9)=2.82, p=.127 
(non sig≥.05). The effect size was small (η²=.24).This shows 
that there was no change in social interaction after the 
intervention. The mean difference across respondents between 
pre-intervention to post-intervention was a decrease of 2.63 
(SE=1.57). The 95% confidence intervals of the difference 
estimates that we may observe change of between -6.18 and 
0.91 in the population. As this estimate crosses zero we cannot 
conclude that we would observe any change in the population. 
 
 




The ANOVA showed that there was no significant interaction 
between respondent and time over SSQ scores f(2,18)=.31, 





95% confidence interval 




(1.51) 42.89 49.71 
Post 
43.00 




(3.84) 29.51 46.90 
Post 
34.60 




(2.63) 36.96 48.84 
Post 
41.90 
(3.59) 33.78 50.02 
Table 3: mean and standard error scores with 95% confidence intervals, pre- 





Figure 2: Graph showing mean scores pre and post intervention for pupil, 
teacher and parent in the SSQ with standard error bars. 
 
4.4. Self-Esteem 
A mixed MANOVA was conducted between time (pre-
intervention and post-intervention) and respondent (parent or 
pupil) on all 5 subscales of the Self-Perception Profile (SPP) 
 




(scholastic competence, social acceptance, athletic 
competence, physical appearance, behavioural conduct). 
Several variables were skewed; however, MANOVA was used 










Mean (SE) Lower Upper 
Mean 
Differenc




Pre 2.63 (0.35) 1.84 3.42 0.11 0.21 0.01 
Post 2.74 (0.31) 2.05 3.43 
   Social 
acceptance 
Pre 2.08 (0.21) 1.61 2.55 0.23 0.27 0.19 
Post 2.31 (0.19) 1.88 2.74 
   Athletic 
Competence 
Pre 1.64 (0.21) 1.18 2.10 0.04 -0.06 0.14 
Post 1.68 (0.25) 1.12 2.24 
   Physical 
Appearance 
Pre 3.88 (0.06) 3.74 4.02 -0.02 -0.11 0.07 
Post 3.86 (0.33) 3.63 4.09 
   Behavioural 
Conduct 
Pre 2.9 (0.18) 2.49 3.31 -0.10 -0.46 0.26 
Post 2.8 (0.34) 2.03 3.57 
   Pupils 
Scholastic 
Competence 
Pre 2.33 (0.2) 1.87 2.79 0.27 0.23 0.31 
Post 2.6 (0.22) 2.10 3.10    
Social 
Acceptance 
Pre 2.71 (0.17) 2.33 3.09 0.04 -0.16 0.24 
Post 2.75 (0.26) 2.17 3.33    
Athletic 
Competence 
Pre 2.16 (0.24) 1.62 2.70 3.50 0.58 0.42 
Post 5.66 (0.65) 2.20 3.12    
Physical 
Appearance 
Pre 2.88 (0.14) 2.56 3.21 0.30 0.12 0.47 
Post 3.18 (0.22) 2.68 3.68    
Behavioural 
Conduct 
Pre 2.68 (0.21) 2.21 3.15 0.13 0.10 0.16 
Post 2.81 (0.22) 2.31 3.31    
Table 4: Mean, standard error and confidence intervals, mean difference, 
standard error and 95% confidence intervals of the difference of the five 
subscales of the SPP pre and post intervention for pupils and parents.  
 
 





Figure 3: Graph showing mean scores for the SPP, pupil and parent pre and 








The MANOVA shows there was no significant effect of time on 
the mean combined SPP scores overall f(5,5)=2.45, p=.17 (non 
sig p≥.05) which suggests there was no change in self-esteem 
following the intervention. However, there was a medium-to-
large effect size (η²=.71) which might reflect an effect that did 
not reach significant levels due to small participant numbers. 
 
The mean difference scores on each subscale and 95% 
confidence intervals suggest that for:  
 
Scholastic competence: The mean difference pre-intervention 
to post-intervention was an increase of 0.11. The 95% 
confidence intervals of the difference estimates that we may 
observe an increase of between 0.21 and 0.01 in the 
population. 
 
Social acceptance: The mean difference pre-intervention to 
post-intervention was an increase of 0.23. The 95% confidence 
intervals of the difference estimates that we may observe an 
increase of between 0.27 and 0.19 in the population. 
 
Athletic competence: The mean difference pre-intervention to 
post-intervention was an increase of 0.04. The 95% confidence 
intervals of the difference estimates that we may observe an 
increase of between -0.06 and 0.14 in the population. As this 
estimate crosses zero we cannot conclude that we would 
observe any change in the population. 
 
Physical appearance: The mean difference pre-intervention to 
post-intervention was an increase of -0.02. The 95% confidence 
intervals of the difference estimates that we may observe an 
increase of between -0.11 and 0.07 in the population. As this 
estimate crosses zero we cannot conclude that we would 
observe any change in the population. 
 
 




Behavioural conduct: The mean difference pre-intervention to 
post-intervention was an increase of -0.10. The 95% confidence 
intervals of the difference estimates that we may observe an 
increase of between -0.46 and 0.26 in the population. As this 
estimate crosses zero we cannot conclude that we would 
observe any change in the population. 
 
The MANOVA shows, using Pillai’s trace, that there was a 
significant main effect of respondent on the mean combined 
SPP scores overall f(5,5)=6.92, p=.027 (sig. p≤.05). This is a 
large effect size (η²=.8). Specifically, there was a significant 
effect of respondent on the athletic competence subscale 
(f(1,9)=24.3, p=.001(sig p≤.01)) with parents rating higher 
(M=3.87, SE=.06) than pupils (M=3.03, SE=1.4) on physical 
appearance, and pupils rating higher (M=2.4, SE=.19) than 
parents (M=1.66, SE=.22) on athletic competence. 
 
There was no significant interaction between time and 
respondent f(5,5)=2.64, p=.15 (non sig ≥ .05). This is a large 
effect size (η²=.73). 
 
As the Global Self-Worth scale is only available on the Pupil 
version of the SSQ, a paired samples t-test was conducted pre-
and post-intervention. The mean Global self-worth score as 
rated by only the pupils themselves was higher post-
intervention (M=3.08, SE=.20) than the pre-intervention 
(M=2.75, SE=.22). This was not significant t(9)=-1.63,p=.14 
(non sig≥ .05). The mean difference between pre-intervention to 
post-intervention was an increase of 0.33. The 95% confidence 
intervals of the difference estimates that we may observe 
change of between -0.79 and 0.13 in the population. As this 
estimate crosses zero we cannot conclude that we would 
observe any change in the population. 
 
 






Figure 4: Graph showing mean scores in the Global Self-worth Subscale of 
the SPP pre and post intervention with standard error bars. 
 
Global Self Worth 
  
95% confidence interval 
 
Mean (SE) Mean Difference Lower Upper 
Pre 2.75 (0.22) 0.33 -0.79 0.13 
Post 3.08 (0.21) 
   Table 5: Mean, standard error, mean difference and 95% confidence interval 
of the difference for the Global Self-Worth subscale of the SPP pre and post 
intervention. 
 
4.5. Motor Skills Function 
A MANOVA was conducted on the 3 subscales of the DCD 
(control movement, handwriting, co-ordination) over time (pre 

















(SE) Lower Upper 
Mean 
Difference 





(0.87) 13.53 17.47 4.00 (1.22) 1.24 7.76 
Post 
19.5 
(1.19) 16.80 22.20 





(0.73) 9.56 12.85 1.50 (1.30) -1.45 4.45 
Post 
12.7 
(1.22) 9.34 15.46 




(1.07) 7.87 12.73 0.40 (0.91) -1.66 2.46 
Post 
10.7 
(0.76) 8.98 12.42 
   Table 6: Mean, standard error and 95% confidence intervals, Mean 
difference, standard error and 95% confidence intervals of the difference for 
the 3 subscales of the DCDQ pre and post intervention. 
 
 
Figure 5: Graph showing the mean scores pre and post intervention for the 
DCDQ with standard error bars. 
 
The multivariate MANOVA shows, using Pillai’s trace, that there 
was no significant main effect of time on the subscales of the 
DCD-Q f(3,7)=3.33, p=.08 (non sig ≥ .05). This result suggests 
a strong trend towards significance with an increase in scores 
following the intervention. This was a medium effect size 
(η²=.59). Both the pre and post mean total scores are well 
within the indication of DCD range according to the manual. 
 




Tests of univariate effects were explored due to the presence of 
a strong trend and show that the mean control movement score 
was higher post intervention (M=19.5, SE=1.19) than pre 
intervention (M=15.5, SE .872) and was found to be significant 
f(1, 9)=10.75, p=.01 (sig. p≤.01). This was a medium effect size 
(η²=.54). The mean difference pre-intervention to post-
intervention was an increase of 4.00 (SE=1.22). The 95% 
confidence intervals of the difference estimates that we may 
observe an increase of between 1.24 and 7.76 in the 
population. 
 
There was no difference in coordination scores pre and post 
intervention f(1,9)=1.33, p=.28 (non sig ≥ .05). This is a small 
effect size (η2=.13). The mean difference between pre-
intervention to post-intervention was an increase of 1.50 
(SE=1.30). The 95% confidence intervals of the difference 
estimates that we may observe change of between -1.45 and 
4.45 in the population. As this estimate crosses zero we cannot 
conclude that we would observe any change in the population. 
 
There was no difference in handwriting score pre and post 
intervention f(1,9)=.19, p=.67 (non sig ≥ .05).This was a very 
small effect size (η²=0.02). The mean difference between pre-
intervention to post-intervention was an increase of 0.40 
(SE=0.91). The 95% confidence intervals of the difference 
estimates that we may observe change of between -1.66 and 
2.46 in the population. As this estimate crosses zero we cannot 
conclude that we would observe any change in the population. 
 
4.6. Behaviour 
A mixed ANOVA was conducted between Time (pre and post) 
and respondent (teacher or parent) on the total of the difficulty 
scales of the SDQ. 
 
 




The variable parent-post was negatively skewed 
(KS(10)=.27,p=.039). Glass et al (GLASS et al., 1972) state that 
f is suitable in cases of skew, kurtosis and non-normality for 
two-tailed tests when group sizes are equal, thus the mixed 










Mean (SE) Lower Upper 
Mean 




(1.78) 10.79 18.82 -0.50 0.14 -1.15 
Post 
14.30 
(1.49) 10.93 17.67 




(1.67) 14.12 21.68 -1.60 -0.70 -2.50 
Post 
16.30 
(1.27) 13.42 19.18 
   Table 7: Mean, standard error scores, mean difference and confidence 
intervals for the difference scores for the teacher and parent versions of the 
SDQ pre and post intervention. 
 
 
Figure 6: Graph showing mean total difficulty scores in the SDQ teacher and 
parent pre and post intervention with standard error bars. 
 
The ANOVA shows that there was no significant main effect of 
respondent on Total SDQ score. f(1,9) =2.085, p=.709 (non sig 
≥ .05). η²=0.016; this is a very small effect size and suggests no 
difference in reported behaviour between teachers and parents. 
 
 




The ANOVA shows that there was no significant main effect of 
time on total SDQ score, f(1,9)=.48, p=00057(non sig ≥ .05).η²= 
0.05; this is a very small effect size and suggests no difference 
in behaviour following the intervention. 
 
The mean differences and confidence intervals reveal that for 
the teachers the mean difference pre-intervention to post-
intervention was a decrease of 0.50. The 95% confidence 
intervals of the difference estimates that we may observe an 
change of between 0.14 and -1.15 in the population. As this 
estimate crosses zero we cannot conclude that we would 
observe any change in the population. Whilst for the parents, 
the mean difference pre-intervention to post-intervention was a 
decrease of -1.60. The 95% confidence intervals of the 
difference estimates that we may observe an change of 
between 0.70 and 2.50 in the population. 
 
The ANOVA shows that there was no significant interaction 
between time and respondent on the total SDQ scores. 
f(1,9)=.148, p=0.709 (non sig ≥ .05), η²= 0.05. This is a very 
small effect size. 
 
A separate mixed ANOVA was conducted between 
respondents (teacher or parent) and time (pre and post) on the 
SDQ pro-social subscale as the manual states that this scale 
cannot be combined with the other SDQ scales to create a 









SDQ pro-social subscale 
















Table 8: Mean, standard deviation and standard error scores for the teacher 




Figure 7: Mean pro-social scores of the SDQ teacher and parent versions 
pre and post intervention with standard error bars. 
 
The mixed ANOVA shows that the difference was non-
significant (f(1,9)=1.29, p=.285 (non- significant ≥ .05)) and the 
effect size (η²=.126) was small. 
 
The ANOVA shows that this difference was non-significant 
f(1,9)=3.15, p=.109 (non sig ≥.05)) and the effect size was small 
(η²=.260). 
 
The ANOVA shows that there was a significant interaction 
between respondent and time on prosocial SDQ score stats. 
The teachers noted a larger reduction in pro-social score than 
the parents. A post-hoc paired-samples T-test was conducted 
to examine the difference between the Teacher scores only, 
 




following this interaction. The mean pro-social score was higher 
pre-intervention (M= 6.5, SD=2.84) than post-intervention 
(M=2.75, SE=.22).This was significant; t(9)=2.75,p=.022 
(sig≤ .05). 
 
A post-hoc mixed ANOVA was conducted between time (pre 
and post) and location (clinic or school) on the teacher 
responses of the pro-social scale of the SDQ to examine 
whether being removed from lessons had a mediating effect on 
the decrease in prosocial skills. 4 children were treated at 
school with mean prosocial scores of 7.75 (sd=2.06) pre-
intervention and 6 (sd=3.27) post-intervention. 6 were treated in 
the clinic with mean prosocial scores of 5.67 (sd=3.14) pre-
intervention and 3.17 (sd=1.72) post-intervention.  
 
When examining multivariate tests, the ANOVA shows that 
there was no significant effect of location on pro-social SDQ 
score f(1,8)=2.87, p=.129 (non sig ≥ .05). η²=0.264; this is a 
small effect size. 
 
4.7. ASD Screening 
The Social Communication Questionnaire returned a mean 
score of 13.6 (SD=4.79). A score of 15 or above is highly 
suggestive of traits consistent with an Autism Spectrum 
Disorder. 3 children scored above this threshold. The data 
gathered from all measures was compared visually to 
investigate whether there was an impact of ASD on change 
scores, i.e. were the 3 participants who scored above 15 also 
the participants who showed the least change in the MABC-2. 
This was not found to be the case and there was no link 








4.8. Qualitative Feedback 
An array of unsolicited anecdotal qualitative information was 




The specific aim of this study was to evaluate the effectiveness 
of a non-invasive intervention, Fascia Bowen therapy, both at a 
physical and psychological level, when given to boys aged 8-11  
(at primary school). Each of the boys who participated in the 
study had a diagnosis of dyspraxia/DCD which was a pre-
requisite to allow them to join the study. Additionally, they had 
to be in the 15th centile or below in their motor function to allow 
them to be eligible to participate.  From the results it was 
confirmed that the Fascia Bowen therapy, which was 
administered by qualified practitioners over a 6 week period, 
had proved to be an effective treatment for boys with DCD in 
their neuromuscular function as measured by an objective OT 
administered measure. In this area of function the boys 
improved significantly with only 3 of the 10 children remaining, 
in their pre-intervention 5th centile of motor coordination 
difficulties. No changes were reported in the boys for 
self/parent/teacher rated motor skills function, scholastic 
function (i.e. including attention, concentration span, 
handwriting and work completion rate), social interaction, self-
esteem and behaviour after receiving the therapy. Additionally, 
no links were found between comorbid ASD (as measured by 
the SCQ) and change following intervention. As well as the 
study’s findings, methodological and procedural considerations 








5.1. Neuromuscular Function 
Significant improvement on the mean MABC-2 scores were 
demonstrated from before to after the intervention sessions. In 
terms of specific subscales of the MABC-2, the children’s 
scores for manual dexterity improved over the time the Fascia 
Bowen was administered, demonstrating a small effect size. 
Aiming and catching scores also showed improvement from 
before to after the therapy, and these were shown to have a 
small to medium effect size. The balance scores also showed 
considerable improvement from before to after the Fascia 
Bowen treatment. For this subscale a medium effect size was 
demonstrated. Each of these subscales, when combined 
together to create a total score, showed a large effect size.  
 
It was found that, following the intervention, there was an 
average improvement of 15.45 centiles in aiming and catching 
(95% confidence intervals between 3.319 and 27.58), 10.85 
centile improvement in manual dexterity (95% CI between 0.91 
and 20.79) and an improvement of 32.1 centiles in balance 
(95% CI between 13.07 and 51.13). This represents a total 
average improvement of 18.9 centiles. This is significantly 
important from a clinical perspective because of what it 
represents regarding the MABC-2 traffic light centile 
classification related to the levels of movement difficulties. An 
improvement of 5 centiles represents a child potentially moving 
from the worst category, where significant movement difficulties 
are present, to being in the at risk of having movement 
difficulties category. This result is clinically relevant in terms of 
the literature but also the implications for the patients and 
families are potentially profound. 
 
In one study (Wuang et al., 2012) a physiotherapy intervention 
was investigated. The results showed MABC-2 centile scores 
improving by 1.4 in aiming and catching, 1.5 in manual dexterity 
and 1.1 in balance, representing a total of 1.3. No confidence 
 




intervals were reported in this paper. Another study (Niemeijer 
et al., 2007)  conducted a neuromotor task training intervention 
and found an improvement of 5.9 centiles overall with a 95% 
confidence interval of 0.94 to 16.1. A third study (Tsai, 2009) 
conducted an exercise intervention which found a total 
improvement of approximately 3 centiles. No exact score or 
95% confidence interval was reported. All three papers’ results 
indicate positive improvements in total centile scores, however 
none exhibit such a large improvement in MABC-2 scores as 
highlighted in the results presented in this thesis. 
 
The present results involving medium to large effect sizes were 
surprising, as the literature does not demonstrate that bottom-
up interventions generally show strong effect sizes (Novak, 
2013, Smits-Engelsman et al., 2013). Fascia Bowen is an 
example of a bottom-up intervention as it aims to improve 
underlying processes in order to effect functional change. The 
improvements seen in neuromuscular functioning and the effect 
sizes in the present research were therefore unexpected 
findings when compared to the existing research literature, and 
show the efficacy of Fascia Bowen therapy for improving the 
movement difficulties found in children with DCD. To date, large 
effect sizes have only been reported in studies using top-down 
interventions following an evaluation of a larger number of 
studies using sound methodologies (Smits-Engelsman et al., 
2013). The present research therefore provides an important 
addition to the existing literature evaluating bottom-up 
interventions in that it reports significant effects on improving 
muscular functioning with medium to large effect sizes.  
 
Of the 10 children who participated in the study 7 showed 
improvement in MABC-2 measures of neuromuscular 
functioning. Six of these children no longer fell into the category 
of having a movement difficulty according to the MABC-2, 
having received the Fascia Bowen intervention. However, three 
 




of the children still remained in their pre-intervention 
assessment centile but even these showed improvement within 
their pre- intervention centile category. Another child showed 
improvement that resulted in being labelled only in the “at risk” 
category of movement difficulty after the intervention. 
 
These results show that the Fascia Bowen intervention 
produced an overall significant improvement in the children’s 
neuromuscular functioning, such that after the intervention most 
of the boys were no longer classified as having DCD as 
measured by the MABC-2 “traffic light” which measures 
movement difficulty. This is significantly important because for 
individuals whose manual dexterity, aiming and catching and 
balance improved, dropping objects potentially becomes less of 
an issue, and clumsiness in the form of falling over and colliding 
with obstacles could also reduce. Improvements in aiming and 
catching permits the child to participate in games involving ball 
skills. It is important to re-acknowledge that, from the literature 
review, it was suggested that the self-esteem of males in 
Western Society is driven by their self-perceived athletic 
competence (Piek et al., 2006). Over time, deeply-rooted 
constructs such as self-perceived competence could potentially 
improve if their actual competence with dexterity, catching and 
balance improvements were sustained.  
 
The significant improvement in neuromuscular function is 
additionally important because this was a novel piece of 
research testing a therapy never before tested under scientific 
conditions. It also confirms the anecdotal evidence of 
improvements from UK-based Fascia Bowen clinics delivering 
Fascia Bowen to children with dyspraxia/DCD for almost 30 
years of practice. 
 
 




5.2. Alternative Explanations 
The neuromuscular function of the participants improved 
significantly from before to after the intervention; however, it is 
important to consider the possibility of confounding variables 
impacting the results of the study and the lack of significant 
improvements demonstrated in the behavioural and 
psychological domains which did not improve significantly. 
Confounding variables could have been practice effects and 
improvements over time. There are also methodological 
considerations, such as the lack of control group, which would 
be addressed in a further study. 
 
5.2.1. Time 
It is possible the children might have shown improvements in 
muscular functioning based on natural development 
improvements; however, given the relatively short intervention 
period of six weeks, it is unlikely the participants would have 
demonstrated such improvement in their neuromuscular 
function within such a short space of time without the 
intervention. The present results showed that fascia Bowen 
therapy was related to improvements in neuromuscular 
functioning that were clinically meaningful.  
 
5.3. Other Measures 
5.3.1. Motor Skills Function 
There was no significant change found in parent reports of 
Motor Skills Function as measured by the DCD-Q, however 
because the result reached almost significant levels further 
tests were conducted. The subsequent results showed that the 
Control Movement subscale improved significantly over the time 
of the intervention. The total DCD-Q mean difference from pre 
to post intervention was 5.9 which is not significant, however, 
the three subscales were reviewed due to the strong trend 
 




observed and the results showed that the control movement 
subscale category was found to be significant with a mean 
difference improvement of 4.0 from pre to post intervention (CI 
between 1.24 and 7.76). The other two subscales within the 
DCD-Q did not reach significance. The total post DCD-Q result 
was 42.9. However, eligibility for a classification of ‘outside the 
risk’ range of difficulty requires a score equal to or greater than 
65 out of 75. The score achieved therefore was a significant 
score but with a relatively small clinical significance. 
 
A search of available literature indicated that most studies were 
using the DCD-Q measure only as a screening tool before 
conducting the intervention. However, one paper (Ashkenazi et 
al., 2013) uses it within a pre and post intervention study, found 
an improvement in control movement across both of the 
interventions conducted, namely the virtual reality programme 
and  the conventional OT intervention from pre to post. In the 
same study the total mean difference of the DCD-Q was 5.6 
centiles with the control movement subscale mean difference 
recorded as 7.5 centiles from pre to post.  
 
In the virtual reality programme intervention alone the total 
mean difference was 2.5 centiles with a control movement 
mean difference of 4.8 centiles. In the other subscales no 
significant changes were demonstrated. In the conventional OT 
intervention, the total mean difference was 8.8 centiles with a 
control movement mean difference of 10 centiles. Again, no 
significant result was achieved in the other subscales within the 
OT intervention. The overall mean result reported in the paper 
was sufficient, due to the significant change in the control 
movement subscale, to bring the overall total to significant 
levels.  While reviewing the study’s results it was noted that 
because the data was reported in centiles it was difficult to 
directly compare them with the results demonstrated in this 
thesis without having access to the published DCD-Q centile 
 




conversion tables. Despite this difficulty however, it is 
interesting to note that both the study discussed above, 
together with the results presented in this thesis, showed a 
similar pattern of results i.e. small increases in the overall DCD-
Q, and significant improvement in the control movement 
subscale only. This subscale incorporates ball throwing, ball 
catching, hitting a ball, jumping over something, running and 
planning activity. Additionally, it is interesting to note that the 
significant result demonstrated in the neuromuscular function 
using the MABC-2 measure, incorporated similar tasks, namely 
aiming and catching, manual dexterity and balance. So, if these 
functions were demonstrated to have improved in both the 
DCD-Q and the MABC-2 this could indicate that the 
mechanisms involved in these functional improvements 
occurred as a result of the Fascia Bowen intervention which 
would indicate the need for further investigation incorporating a 
larger sample plus a control group to minimise potential 
confounding variables which could be influencing the results 
e.g. placebo effects. 
 
Gentile (Gentile, 1992) states that skill acquisition is a product 
of the child’s functioning and the environment. If improving skills 
is the objective then a skill-based intervention should be utilised 
i.e. using top-down approaches rather than by targeting the 
underlying processes using methods such as bottom-up 
interventions. Mandich (Mandich et al., 2001a), conducted a 
comprehensive review and stated that robust studies show that 
the empirical evidence does not support bottom-up 
interventions in improving functional skills. This could be one 
reason for the lack of significant results in other components of 
functioning in the study participants and that, in line with much 
research, bottom-up approaches do not tend to affect change in 
functioning. However, this study was small, there were no 
controls and the intervention period could have been too short 
to expect to see evidence of functional changes occurring. Kirby 
 




suggests that any study utilising bottom-up approaches should 
make special considerations for this lag and conduct re-
assessment 8-10 weeks following the cessation of the 
intervention, e.g. such as using the DCD-Q. This could 
potentially demonstrate that functional improvements may have 
had more time to become established. If this study were 
repeated, then these questions would need to be addressed to 
ensure that any future study included controls in the first 
instance, that the intervention period was lengthened and that it 
included additional follow-up assessments.  
 
It is also interesting to consider that gains in underlying 
neuromuscular function may be more generalizable than when 
only one isolated skill is learnt (Kirby, 2009). If this were the 
case then consideration should also be given to incorporating a 
combined approach using top-down and bottom-up approaches 
to ensure improvements in both acquired skill, and more 
generalizable improvements in underlying function. However, in 
research terms it may make it impossible to state what was 
responsible for any change; therefore further studies could be 
conducted using 3-arm methodology to compare top-down, 
bottom-up and combined interventions. 
 
5.3.2. Scholastic Function 
Scholastic function was measured using a 5 point Likert scale 
which was designed by the researcher. This was done as no 
pre-existing measure could be identified that seemed 
appropriate for the intended use within the present research. 
The measure showed no significant change over time, 
suggesting that the Fascia Bowen therapy did not lead to 
improvements in scholastic function over a 6 week period of 
intervention. This result was surprising in that it did not reflect 
the practitioner’s experience in practice over a number of years 
treating children diagnosed with DCD. It was considered 
therefore that the lack of improvement could have emerged for 
 




a number of reasons, namely that the intervention period was 
too brief, or the measure was not sufficiently sensitive to 
changes in each domain of measurement. It could also have 
been because the teacher reporting was not consistent 
because different teachers had reported pre and post 
intervention as evidenced by the different signatories appearing 
on the measures. Of course, this could be considered 
advantageous because the teachers were not blind to the 
intervention. The interpretation of change by the teachers may 
have been subjective, thereby introducing bias i.e. there were 
hand-written notes and email correspondence regarding 
observed changes in participants which disagreed with the 
measure data (see Appendices 24-27). Considerations for 
future research could be that written instructions should be 
provided to the head teacher pre-intervention instructing about 
the importance of maintaining class teacher reporting 
consistency. Another future research change would be to use a 
different measure, one reliant on less subjective feedback if 
such a measure could be located. 
 
5.3.3. Social Interaction 
The children’s social interaction was measured before and after 
they had received the Fascia Bowen therapy and this was done 
using the Social Skills Questionnaire (SSQ). The results 
showed no improvement in the children’s social interaction from 
before to after the therapy across parent, child and teacher 
informants. All the pre and post scores were in the normal 
range based on the normative data of the SSQ manual 
(plus/minus 1 SD from the mean). This signified that the 
children who participated in the study did not appear to have 
existing problems with their social interaction. This does not 
agree with the findings from the literature review regarding 
children with DCD (Chen and Cohn, 2003, Sylvestre et al., 
2013). There, the literature suggests that children with DCD are 
often isolated as a result of their inability to perform tasks 
 




efficiently, thus causing them to ‘stand out’ within their peer 
group, thereby lessening their social interaction abilities. These 
results could be because this sample may have been on the 
upper scale of the children with DCD in terms of social 
functioning. The aim of this study was to test whether the fascia 
Bowen therapy improved their social skills, but if the sample of 
10 did not have noticeable social skills problems before they 
received the intervention then it would be quite understandable 
that an improvement would not be found. Other potential 
reasons for lack of change could have been due to the measure 
used not being sufficiently sensitive, or that the children and 
parents did not wish to report difficulties. In terms of the small 
sample size this could be addressed in any future research by 
having a larger sample size which may be more representative 
of the DCD population with regard to poor social functioning.  
 
5.3.4. Self-esteem 
Self-esteem was measured using the Self-Perception Profile 
(SPP), which showed that there was no significant change over 
time reported in the parent version or child version after the 
children had received the therapy. However, a trend towards 
significance and a large effect size was demonstrated, so this 
lack of significance may have been related to small sample 
numbers.  
 
It is worth considering that self-confidence and self-esteem are 
defined as the perception of competence and self-worth: and it 
was expected that self-esteem and confidence would improve 
alongside improvements in motor functioning, which was not 
found. However, it is arguable that there would be a lag 
between change in functioning and change in perception of 
functioning. It would take time for such a deep-rooted construct 
to change, and the study only lasted a short term. This could be 
further explored with the comparison of the parent-report 
version of the SPP, which measures actual competence rather 
 




than self-perception of competence. This means that one can 
judge a child’s self-perception relative to their actual 
competence; if parents state that they are not very competent at 
athletics and the children perceive they are not very competent 
at athletics then this could not be judged as a self-esteem 
issue: it is an accurate reflection of actual competence. One 
might expect a change in parent measure followed by a change 
in child measure, as self-perception catches up with the 
perceived changes by others. In the current study, no significant 
change was found in either measure. It is important to note here 
that regardless of the point expressed above, the reporting is 
still the parent’s subjective view of their child’s competence. 
 
A search of the literature was conducted to identify studies 
involving children of the same age and gender in order to 
enable a comparison to be made.  The pre-intervention self-
esteem scores for the children in the present study 
(mean =2.75) were outside of the normal range (plus/minus 
1SD from the mean) of those seen in previous research with 
children (mean = 3.41) (Skinner and Piek, 2001). However, the 
post intervention scores (mean = 3.08) indicated that the 
children in the present study had now moved into the normal 
range based on previous scores (plus or minus 1SD from the 
mean). This is a very small change and not statistically 
significant, so it could have occurred by chance. Additionally the 
one-to-one contact with the OT and FB practitioner could also 
have enhanced the self-esteem in view of the positive 
experience of that attention. Improvement in the children, 
though non-significant, was in line with the expectation of the 
present research where psychological measures were predicted 
to improve with improvements in muscular function. It is also 
consistent with anecdotal evidence gained in Fascia Bowen 
therapy practice, where parents and children often self-report 
about positive improvements in self-esteem. Indeed, in the 
present study there were positive reports from parents and 
 




teachers about improvements in the children seen after 
intervention. Parents had reported in emails to the researcher 
and verbally to head teachers that their children had 
demonstrated more confidence on a number of occasions; e.g. 
one noted that while shopping that the child had asked if he 
could go somewhere other than stay by his mother’s side (this 
was totally un-characteristic). 
 
While it is encouraging that the participants’ scores changed 
into the normal range of descriptive scores (plus/minus 1SD 
from the mean), it is important to note the changes were not 
statistically significant. The lack of statistical significance may 
have been influenced by the low sample size, as there were 
medium to large effect sizes in the results.  Further to this, 
anecdotal reports are encouraging, but are not reflected 
statistically in the quantitative data. It is possible that individual 
instances do not equate to significant change when averaged 
over all children and cross-contexts. Or, perhaps there was not 
enough time for the changes to reach significant levels. It is 
therefore important to consider, alongside participant and 
experimenter bias that again, small sample sizes and not 
enough time following intervention were given in the current 
study for anecdotal improvements to manifest in quantitative 
change. Problems of bias from anecdotal reports could also 
have been an issue. Any future study would need to include a 
control comparison and adequate blinding, with more rigorous 




The behaviour of the children was measured using the 
Strengths and Difficulties Questionnaire (SDQ). The overall 
SDQ scores, including emotional symptoms, conduct problems, 
hyperactivity/inattention, peer relationship problems and pro-
social behaviour did not change significantly from before to after 
 




intervention, showing that the Fascia Bowen intervention had 
no measurable impact on the participants in these areas of 
functioning over the study’s intervention period. This also 
seems to verify what the literature review found i.e. that bottom-
up approaches do not seem to be efficacious in effecting 
changes in DCD (Barnhart et al., 2003, European Academy of 
Childhood Disability, 2011). 
 
The 5 subscales measured by the SDQ, the pro-social subscale 
score, as reported by the teachers only, showed a significant 
change from the normal range to borderline abnormal from pre 
to post intervention, suggesting that their social behaviour 
worsened from the teachers’ perceptions. One possible 
explanation for this could be that the children having treatment 
in school were missing time with their peers. On further 
investigation of this possibility it was shown not to be the case 
as the results for those treated in school time were not different 
for those who were treated in the clinic out of school time, 
possibly indicating that the location of the therapy did not 
account for the decrease in social skills. 
 
It must be considered that the Fascia Bowen caused a 
worsening in the social skills of the children. The change in 
social skills was very small and could have occurred by chance 
or because the children were more confident with the result that 
they became more challenging to their teachers. If the social 
skills worsened then this could be an ethical problem for the 
research or it could be considered that if neuromuscular 
function improves then social skills worsen.  
 
On the pro-social scale of the SDQ the teachers noted a 
significant decrease in the pro-social skills of the children; the 
parents also noted a decrease but it was not found to be 
significant. On the SSQ all three, teacher, parent and pupil 
showed reports demonstrating a trend towards a significant 
 




decrease in general social skills. It is possible that taking part in 
a research trial contributed to the lack of significant effect in the 
measures for emotional symptoms, conduct problems, 
hyperactivity/inattention, peer relationship problems and pro-
social behaviour. Alternatively, it could have been purely as a 
result of the participants being in research trial, lessons missed, 
meeting different people associated within the research. The 
way to deal with this would be to have a control group. 
 
The observed effect size was small, which means that clinically 
it may not be significant, so another research would be 
necessary with a control group. 
 
The SDQ scoring includes a normal category, meaning that the 
score is not clinically significant, a borderline abnormal category 
meaning that there may be clinically significant problems, and 
the abnormal category meaning there is a substantial risk of 
clinically significant problems. All the teacher mean scores were 
in the borderline category pre and post intervention. The parent 
mean scores were in the abnormal range pre intervention and 
then in the borderline range post intervention. So although the 
changes were not statistically significant, the parent reports 
show that the children’s strengths and difficulties had improved 
from pre to post intervention even though the effect sizes were 
small. The previous literature highlights that children with DCD 
often find themselves unable to judge how to correctly behave 
in the company of others, leading to social difficulties. Both 
teacher and parent replies were in line with the literature, and 
showed that the intervention did not improve these social 
difficulties. However, the parents’ descriptively-reported SDQ 
scores of the children changed from abnormal to the borderline 
category, suggesting that there might have been some positive 
improvements not captured by the statistics. However, this 
change was small and thus could have been the result of 
chance. These measures are also subject to participant bias, as 
 




parents may have been more likely to report positive change 
due to expectation bias and because they wanted to see 
change. Once again there were small effect sizes, suggesting 




The main objective in all types of intervention for children with 
DCD is not only to improve their motor skills, but to improve 
ability to function in their daily life. This study found improved 
neuromuscular function using an objective measure 
administered by an independent OT (MABC-2); and there were 
changes in one scale of the DCD-Q and a small, albeit negative 
impact, on the social skills according to the teacher measures 
of the SDQ. However, there was no change from before to after 
intervention in parent-reported motor skills function, scholastic 
function, social interaction, self-esteem or behaviour. 
 
It was hypothesised that changes in neuromuscular functioning 
would, in turn, also affect other domains of functioning, however 
only the control movement subscale demonstrated any changes 
and no change was seen in the DCDQ overall when all 
subscales were combined. According to Kirby, we do not 
currently have sufficient empirical evidence to lend support that 
any form of SI (of which Fascia Bowen is an example) is 
effective as an intervention method (Kirby, 2009). She also 
states that, at best, it could be as effective as any other method 
in its ability to effect motor skill improvements. Kirby also states 
that the Mandich review lacks a functional approach (Mandich 
et al., 2001a) and that the theoretical basis of SI therapy, for 
example, is not supported by our current understanding about 
motor development learning and control. It is true that there is a 
shift taking place to the task-orientated approach of treating 
children with DCD, and this is the method which is supported by 
the literature at present. Kirby also suggests that if SI therapy is 
 




to be selected as a chosen intervention then its approach 
should be in the form of a trial using clear and measurable 
functional outcomes (Kirby, 2009). Alternatively, it is possible 
that incorporating combined approaches would be the most 
beneficial so that long-term improvements in the participants 
could be manifested. Using a combined approach will see the 
generalizability of the bottom-up approach together with the 
functional skills improvements of the top-down approaches. 
 
5.4. Methodological Limitations 
5.4.1. Control Group 
Initially, it was considered that the present study was limited 
due to the absence of a recruited and included control group 
not receiving Fascia Bowen therapy. According to the MRC 
framework however a pre-post study is the ethical and 
appropriate design to commence research before progressing 
to one with a control group in order to test the theoretical 
treatment effect (MRC, 2000)The original design for this study 
had intended to incorporate a control group which would 
receive a sham treatment. Recruitment difficulties limited during 
the process limited the number of participants who were 
eventually recruited to a total which was insufficient to allow for 
a control group in addition to a group receiving the intervention. 
The inclusion of a control group would have directly addressed 
some of the possible alternative explanations of the results, 
such as practice effects or the placebo effects. 
 
In view of the importance of having control data to enable 
comparisons to be made, the researcher has included control 
norm data from other studies, discussed in detail below, using 
similar age groups and gender, in order to highlight 
comparisons between normally developing children and those 
with DCD. This research has still shown very useful results and 
 




has provided a proof of concept study. The present results will 
inform future research, which will include a control group.  
 
5.4.2. Inter-rater Reliability 
Only one experienced OT assessed all the participants and this 
could have introduced bias in the form of improved results due 
to the familiarity of the participants with the OT and vice versa. 
Familiarity can also lead to improvements because the children 
become less nervous by the second assessment. The 
assessment, both pre and post intervention, was conducted by 
the same OT, and while she did not refer to the pre intervention 
scores when completing the post intervention assessment she 
was not blinded to the first set of scores and may have 
therefore have recalled them. The most desirable way of 
overcoming this would be to have different raters blinded to 
which assessment they were conducting and that to avoid inter-
rater disagreements inter-rater reliability tests would be 
conducted during the study. This could be done by recruiting 
extra participants over and above the desired number so that a 
small pilot test group could be conducted to check accurate 
testing between raters. 
 
5.4.3. Small Sample Size 
One of the difficulties with having such a small sample group is 
the higher likelihood of false positives and negatives. If Fascia 
Bowen did cause change to occur and the effect size shown 
was small then the small sample size would mean that change 
would not be detected due to the lack of power. To address 
this, a larger sample size would be required to make a small 
effect size significant if a true effect exists in the population. An 
A priori power calculation in G*Power revealed that, based on a 
study using a repeated-measures MANOVA with an assumed 
small effect size (0.25) with 2 groups and 4 measures  that to 
 




reach 80% power the total sample size would need to be 179 
participants. 
 
Future studies should recruit larger samples of children.  
 
5.4.3.1. Recruitment Difficulties 
The original objective of this study was to recruit enough male 
participants between the ages of 8 and 11 to conduct a small 
randomised controlled trial using up to 30 participants. It was 
hoped that the Fascia Bowen practitioners in their regional 
locations would assist in the participant recruitment process. 
However, once the difficulties of this process became evident 
most of the practitioners withdrew their involvement. The 
consequence of this was significant and resulted in the 
researcher being forced to abandon conducting a RCT. Another 
aspect which impacted upon the success of the recruitment 
process was that it was not clear whether the proposed 60 
letters had been sent out to local schools by the individual 
charged with this task. These contained the important 
information sheets for parents (see Appendix 7). Following 
receipt of the information sheets the head teachers would be 
asked to gather the names of the parents with children having 
identified motor problems. The researcher would then forward 
the appropriate number of information sheets to the head 
teachers for onward transmission to parents. Unfortunately not 
one response was received via this route. Additionally, suitable 
organisations and groups for Dyspraxia members were 
contacted, e.g. dyslexia groups, autism and Asperger groups 
(because of co-morbidity of conditions); local authorities and 
independent OTs were also contacted but the response was 
negligible. Had they been able to generate parent interest, 
parent and child information sheets could have been forwarded 
to begin the process involved in permitting the eligible children 
to take part in a manual therapy intervention not administered in 
an NHS environment. There were other possible reasons for 
 




the failure to reach the target set for recruitment in the study; 
one was that the arrival of the letters reportedly coincided with 
Ofsted visits and therefore would have been a busy time for the 
school. The lack of NHS involvement in the study also proved to 
be detrimental to the recruiting process. Many schools had a 
policy in place that dictated that research involvement could 
only be conducted with NHS or local authority approval. It is 
important to note that consideration was given to applying to the 
NHS for ethical approval, but the researcher was informed that 
to obtain NHS ethical approval would have proved impossible 
because it would not consider a CAM intervention unless it had 
existing peer-reviewed literature demonstrating its efficacy.   
Another example of recruitment difficulty was from one local 
authority inclusion team who were approached as a potential 
source of participants. Unfortunately they currently operate 
under a policy where they do not become involved in research 
which utilises treatment which is not in the NICE guidelines (i.e. 
task-specific intervention). 
 
One other difficulty encountered was that in many instances 
where potential participants for the study were identified by the 
researcher, it was found that while these children already had a 
diagnosis of DCD, they were already receiving an intervention 
or were involved in a school-based programme of teacher-led 
interventions. This involvement would have rendered them 
ineligible for this study due to its rigorous exclusion criteria. In 
one instance the staff of a private school with approximately 60 
children diagnosed with DCD demonstrated interest in joining 
the study but again, it was not possible to recruit any of these 
children because of their ongoing involvement in other school-
based OT administered interventions, which rendered them 
ineligible to join. Many of these had also been assessed very 
recently using the MABC-2 test so, even if a child was not yet 
enrolled onto an intervention programme, the potential practice 
effect from having yet another MABC-2 assessment  to join the 
 




study so soon after the last one may have influenced the final 
results. For this research, and probably for studies of this kind 
in general, recruitment was clearly the most frustrating element 
of the research process.   
 
Despite utilising rigorous attention to detail in all aspects of this 
study’s design, ethics, and in the communication with all 
contacts, it was found that recruitment was very difficult, and 
only 11 potential participants were identified for assessment. 
One of these was found to be ineligible after undergoing his 
initial assessment as he was found to be above the 15th centile 
in his motor skills function. The study required a centile rating of 
15th or below. However, 10 participants did take part and these 
remained in the study to the end so the study had no attrition 
rate. Initially the study was designed as a 2-armed RCT 
including both an intervention and control group. Due to the lack 
of participants recruited it was deemed impossible to fulfil the 
original design concept. 
 
5.5. Potential Confounding Variables 
Pearson Clinical does not recommend re-testing with the 
MABC-2 for 6-12 months due to possible practice effects 
(Pearson Education Limited, 2014b). Therefore, it must be a 
consideration that improvements in neuromuscular function 
could be attributed to practice effects. However no test re-test 
investigations were reported in the manual and thus this 
recommendation was made based on an estimate. In fact, 
following publication, at least two studies have indicated good 
test re-test reliability over shorter periods of time than the 
recommended 6-12 months. Wuang et al (2012) tested and re-
tested after 21 days and found excellent test re-test reliability 
with an intraclass correlation coefficient of 0.97 (Wuang et al., 
2012). Sugden and Chambers (2003) and another tested the 
participants 5 times in 40 weeks and found that there was no 
significant change in MABC-2 scores after 8 weeks when no 
 




intervention took place (Sugden and Chambers, 2003). This 
indicates that no improvement is made through repetition of the 
MABC-2 alone. Due to the lack of empirical support for the 
Pearson recommended 6-12 month re test period and the 
above mentioned studies which demonstrate that the measure 
is reliable over shorter periods of time it was felt that practice 
effects could be ruled out as a potential explanation for 
improvement.  
 
It is important to include that the tests, both pre and post 
intervention, were conducted by the same OT who would have 
had knowledge of the initial scores as well as the children’s 
involvement in therapy, and the lack of blinding in this aspect of 
the assessment process could be viewed as potentially 
impacting on the validity of the findings. 
 
During the course of the study it was suggested that different 
variables which occurred may have impacted on the lack of 
significant improvement in self-esteem, social skills, scholastic 
function, social interaction and behaviour. These variables were 
deemed to be important in light of practitioner experiences and 
anecdotal evidence. These are considered below. 
 
5.5.1. ASD 
Before the study commenced, one of the things considered as a 
potentially relevant factor which could affect the results was 
comorbidity. Therefore, it was decided that the research design 
would incorporate the use of a screening tool. In view of this the 
children were screened for ASD using the Social 
Communication Questionnaire (SCQ) whose threshold, 
according to its manual, states that scores greater than or equal 
to 15 are highly suggestive of ASD.  While reviewing the data 
post-intervention it was suggested that a reason for lack of 
significant improvement in self-esteem, social skills, scholastic 
function and behaviour may have been the presence of co-
 




morbid ASD. However, it was found that there was no link 
between those children with co-morbidity (as signified by a 
score of more than 15 on the SCQ) and lack of significant 
improvement.  
 
It is worth noting that the questionnaire did not reflect that one 
participant already had a formal diagnosis of ASD. This 
indicates that the measure could only be used as a suggestive 
guideline rather than an accurate screening tool for measuring 
the presence of ASD.   
 
5.5.2. Incomplete Treatment 
One participant (participant 6), failed to remain on the treatment 
bed for the full 6 sessions. Ultimately, three of the treatment 
sessions were disrupted by the participant who moved on and 
off the treatment couch throughout those sessions. The lack of 
full treatment could have impacted significantly on the results in 
self-esteem, social skills, scholastic function, social interaction 
and behaviour, but also it could have been a contributing factor 
in his own neuromuscular function improvement scores, which 
were lower than those for other participants. Only receiving half 
of the allocated treatment sessions in what was an already 
short intervention period may have attributed significantly to the 
results. This type of disruption had not been accounted for in 
the research design. If it had, extra sessions could have been 
allocated to a participant in this circumstance.  
 
5.5.3. Speaking During Sessions 
Another consideration which could have influenced the results 
is that 2 participants spoke during treatment (participants 6 and 
7). Traditionally, verbal communication is discouraged during 
Fascia Bowen treatments in practice due to its presumed 
detrimental effect on the brain’s capacity to effect change from 
manual stimuli in the event that too many other stimuli are 
 




occurring simultaneously. One child (participant 6, the same 
participant receiving incomplete treatment sessions) spoke 
throughout his treatment session. Not only could this have 
impacted upon the non-significant findings of most measures, 
but he was the same individual who improved the least in 
neuromuscular function. The second participant who spoke only 
spoke one sentence. 
 
There is no clear pattern which allows us to conclude that 
speech impacted on treatment efficacy; however, this would be 
an important consideration in expanding the current research. 
Future methodology could include attempts to discourage 
talking during treatment in all participants - perhaps with visual 
aids and positive reinforcement given after each session as 
rewards for silence during treatment. Alternatively, future 
research could measure the frequency of speech during 
treatment to explore correlation between speaking and efficacy, 




Another variable is that in a small number of participants i.e. of 
the four participants who were treated in school, three were 
removed from playtime to receive their treatment and this could 
have had an effect on the results.  
 
However, no conclusive link could ultimately be drawn between 
the effect of being removed from playtime and efficacy of 
treatment. Subjective observations noted by the intervention 
practitioners indicated that children who were removed from 
playtime may have been displeased, but equally, children who 
came to a clinic from home may have been displeased with 
losing free time. Comments made by parents who brought their 
children to have their treatments at the clinic indicated that their 
children enjoyed visiting the clinic for the treatments. An 
 




additional consideration is that, in the case of children with 
comorbid ASD, playtime can be an unpleasant social 
experience, and thus being removed from playtime may in fact 
have a positive influence rather than a detrimental one.  
 
It was noted that participant 6 stated that he was not happy to 
be removed from playtime and there are studies which report 
that a participant’s negativity, anger, hostility or distress can 
result in decreased chances of treatment success (Rounsaville 
et al., 1987, Teyber and Teyber, 2014). Importantly, this could 
have impacted significantly on the results of this study.  
 
Additionally, one participant (participant 6) was not given prior 
notice by his teachers that he would attend the intervention 
session at a particular time despite prior notification given to the 
school by the researcher regarding the intervention date and 
time slot. Receiving prior notice of a non-routine event is an 
important issue for children with ADHD and ASD and these 
conditions are often co-morbid in DCD. The other participants 
treated at school were forewarned by their teachers on every 
occasion about the treatment sessions taking place on 
nominated days and times. Future research would provide 
further guidance, education and information to participating 
schools about giving the children appropriate notice regarding 
forthcoming events. 
 
Future research would also take into consideration the 
confounding variable of the participant’s emotional state. 
Researchers could give children a simple visual scale to denote 
whether or not they liked coming to the treatments, before and 
after each session. This would enable the researcher to 
measure the emotional impact of the treatments itself, any 
possible distress caused by factors such as coming out of 
playtime or of not, receiving adequate warning for treatments, 
and the impact of these on efficacy.  
 




5.5.5. Events Reported by OT 
During 2 participant re-assessment sessions the OT observed 
two things which she duly reported to the researcher. These 
could have had a bearing on the lack of significant results in 
some of the measures. Participant 1 was assessed, unlike the 
other participants, at the end of the school day which also 
coincided with it being the last day of the Christmas term. The 
child was reported to be very tired, according to the mother who 
was present, but she also commented that he had reportedly 
experienced some of his challenging outbursts during the day, 
according to his teachers. The mother reported that the child 
was not in a ‘good frame of mind’ when he came for his 
reassessment session. During the test the OT noted that the 
same child was unable to concentrate when she asked him the 
questions on the questionnaires and so this could have had a 
significant bearing on the lack of significant improvement in 
some of the measures. Another child, namely participant 3, was 
assessed on Christmas Eve and was found to be suffering from 
the ‘flu on that day. The assessment went ahead as scheduled 
as there was no opportunity to have the assessment re-
scheduled to another day over the Christmas holiday period. 
Noteworthy is that these two participants were two of three who 
improved the least in neuromuscular function despite the overall 
significant result in this part of the research. The other individual 
improving the least on neuromuscular function was participant 6 
who did not receive his complete treatments. 
 
5.6. Other Considerations 
5.6.1. Treatment Fidelity 
Practising and treating children on a daily basis cannot be 
compared with administering an intervention which is 
scientifically controlled and where practitioners must follow a 
strictly laid-out protocol of treatment moves. Practitioners 
 




normally use holistic methods in the treatment of their patients 
which involve individual changes made to the treatment 
protocols dependent upon the individual’s symptoms and 
circumstances relating to the historic and current events 
affecting the individual. The differences between every day 
practice and a scientifically controlled experiment are immense, 
e.g. using a different tone of voice while speaking or using 
different types of eye contact, recognising the sensitivity a 
patient has to stimuli, such as those who have ASD and often 
require adjustments to be made to communication processes. 
Within a controlled scientific trial environment, individualisation 
is lost and with that the very important aspect of greater 
potential individual improvements.  
 
In regular Fascia Bowen treatment circumstances parents 
usually accompany their children in the clinic. Silence is 
encouraged, thus permitting the child’s brain networks sufficient 
opportunity to effect changes in the body during and after 
stimulation. This has always been a most important aspect of 
Bowen and Fascia Bowen teaching protocol. In this study it was 
not possible for the Fascia Bowen practitioner to insist on 
silence as this was not included in the ethical approval. A 
parent’s presence could have limited the impact of talking and 
moving off the treatment couch as they may have ensured that 
some discipline, silence and stillness were maintained – but all 
participants in the study received their treatments without a 
parent or teacher present. As this was a scientifically controlled 
study, care was taken to avoid informal chat taking place as this 
could have introduced bias in later reporting, thus reducing the 
efficacy of the study. Again, this is very different in standard 
practice. The more tailored the approach of a study, then the 
less representative it is of true holistic CAM treatment. 
 
 




5.6.1.1. Expectation and Education 
One observation made during the course of this study was that 
families, teachers and others involved should receive instruction 
before becoming involved in an intervention. This aspect was 
particularly highlighted when it was found that one child was not 
pre-warned about the date and time of his intervention session 
on any week and neither was he pre-warned that he would be 
removed from playtime to participate. In addition to this the 
researcher and practitioners often heard teachers and parents 
referred to a child as “being that way” or “that’s the way he is”, 
referring to the child’s clumsiness. This was observed occurring 
while the child was present in the room, so it could potentially 
have had the negative effect relating to the child’s self-esteem 
issues, which, according to the study’s data, did not improve. 
Self-esteem is often something which can improve over a 
longer period of time when there is a perceived positive change 
felt by the child,. but this must be difficult to achieve when those 
around the child are verbally negative about the child’s personal 
characteristics. These observations could have had a negative 
bearing on the outcomes. 
 
5.6.2. Future Research  
Based on the results of this study and the existing literature 
available on the efficacy of Bowen therapy I would recommend 
that further research is conducted to explore the efficacy of 
Fascia Bowen in DCD. The study shows a significant result in 
one domain, namely neuromuscular function and an almost 
significant result in the domain of control movement. This would 
need to be explored further in a RCT in order to make more 
robust assertions about efficacy. The lack of significant result in 
most other functional aspects of daily living is incongruent with 
the change in neuromuscular function, but this may simply be 
due to the short period of intervention in the present research. 
Therefore, future research should increase the length of the 
 




intervention period to further explore potential changes in non-
motor domains of life. Additionally there should be more 
participants taking part to increase the power of the study, and 
so that a control group could be incorporated to make the 
research a RCT design.   
 
For any future research the majority of the measures utilised in 
this process could be re-used apart from the scholastic function, 
which was not sufficiently robust due to lack of standardisation 
and normative data. This had been designed by the researcher 
as no other measure could be found. It is important to note that 
the lack of funds available for the research limited the choice of 
available measures and as such, the Self Perception Profile in 
particular was not the preferred measure to investigate self-
esteem but was the only one which was free to access. 
 
5.6.3. Reflections on Researching CAM 
The research process highlighted many difficulties, which would 
have been easier to address had the researcher been an NHS 
employee, such as having access to lists of children diagnosed 
with DCD. This was evident from a communication with a GP 
practice doctor who advised that he did have access to the list 
but unless I was working within the NHS he would be unable to 
share the information contained within the list without first 
communicating personally with the family who would then have 
needed to give their consent for any communication with the 
researcher to take place. One further example was that when 
communicating with schools, the teachers consistently asked if 
the study was one with NHS approval. One particular school’s 
head teacher informed the researcher that there were a 
potential seven participants in the school but under their policy 








Sometimes there are benevolent benefactors (Hill, 2003) or 
keen individuals, often totally unconnected with the 
establishment of healthcare provision, charities or CAM 
professional bodies, who are renowned for having little or no 
money for research but are passionate about promoting its 
benefits. While CAM is criticised for its lack of scientific 
evidence to prove the efficacy of available treatments, often 
there is no established governmental policy on integrating CAM 
and conventional medicine and generally there is little written 
about the relationship between CAM and health promotion (HP) 
per se (House of Lords, 2000, Ranjan, 1998, Hoffman, 2001). 
This is understandable given the NHS’ reservation regarding 
interventions lacking a robust, scientific base. 
 
Scriven (Scriven, 1998)  states that given the popularity of CAM 
one would expect to find a reference to HP-CAM interface in 
papers relating to inter-professional work; however, there is no 
mention of CAM made at all. Systematic reviews identifying 
effective alliances for health promotion also did not identify 
CAM examples in 1999. Gibson et al. mentioned that alternative 
medicine approaches appear to be synchronised with the 
underlying core principles and concepts of HP but this 
relationship could be symbiotic rather than a case of one 
harnessing the other (Gibson et al., 1995). 
 
The reason for this study was to introduce, through a scientific 
research process, a novel study into the scientific domain. Until 
now, the intervention introduced and investigated here had only 
30 years of anecdotal evidence to recommend it and the 
mechanisms by which Bowen and Fascia Bowen are proposed 
to work are only theoretical at this stage. However, despite the 
criticism that CAM research lacks good research to recommend 
it, recruiting participants became a very difficult and frustrating 
aspect of the study which was originally designed as a gold 
standard RCT. It was notable that despite the desire of CAM 
 




practitioners to be involved in scientific research, when the 
recruitment process proved difficult and time-consuming, the 
Fascia Bowen colleagues withdrew their involvement from the 
study. Additionally the researcher believed that one aspect 
which was lacking was an ability to work alongside the 
conventional system of medicine and occupational therapy 
providers so that a larger study could have been conducted. An 
integrated approach would have been more desirable and 
beneficial.  
 
5.6.4. Implications for CAM Research 
In addition to introducing a novel piece of research within the 
present study using robust scientific measures it is accepted 
that there need to be more rigorous research methods utilised 
in CAM research as a whole.  It is noteworthy that currently 
there is lack of funding support for CAM research in the UK 
(Ernst, 1999), and the amount of research relating to CAM does 
not correlate with the prevalence of CAM use in the UK or with 
the level of funding available to conventional medicine research 
(Wider and Ernst, 2003). The research process experienced in 
this study bears this out as, because, apart from the £1000 
provided by the Bowen Therapy Professional Association 
(BTPA) it was necessary for the researcher to hold a large 
charitable event in order to raise the funds required to complete 
the study process. The lack of support for the concept of 
integrative medicine and collaboration between agencies, 
departments and the conventional system is a serious issue at 
present in spite of an increase in CAM research funds between 
1999 and 2002. Despite strong recommendations by the House 
of Lords to the Government for increased funding, this did not 
occur (House of Lords, 2000, Wider and Ernst, 2003). 
Additionally the Prince of Wales’s Foundation for Integrated 
Health held meetings with charitable organisations to attempt to 
persuade more funding to be allocated for CAM research. While 
this and the House of Lords advice did improve the situation 
 




slightly it was not sufficiently impacting to make a significant 
difference. Furthermore, the Department of Health’s CAM 
funding initiative states that it will only fund individuals 
researching rather than projects, so CAM research funding in 
comparison with conventional funding availability remains low. 
Additionally, Ernst stated in 2003 that despite many applications 
for an increase in these funds no significant progress had been 
made and the researcher could find no more recent discussion 
on this topic (Wider and Ernst, 2003). It is hoped that the 
CAMbrella organisation, referred to in the literature review, will 
assist in the promotion and instigation of a good body of 
scientific evidence but that it will also perform an important role 
of dissemination of existing literature into a meaningful and 
usable bank of accessible knowledge. All of this can only serve 
to enhance credibility for CAM, ensuring that it is backed up by 
the most robust evidence.  
 
This study has made a significant contribution to research 
within CAM for a number of reasons. It is a well-designed study, 
in line with the recommendations of the MRC framework for 
research (MRC, 2000), because it has utilised internationally 
recognised, robust measurement tools. Additionally, it is the first 
scientific study investigating the Fascia Bowen intervention, and 
importantly, the results demonstrate a significant improvement 
occurring in neuromuscular function, indicating the success of 
the intervention. It also highlights the difficulties of researching 
CAM, whose main principles include the importance of 
individualising treatments for each person receiving treatment. 
Many in CAM practice believe that if this is not done then a true 
representation of effectiveness of CAM treatments and reality of 
the daily practice setting cannot be replicated using a non-
individualised treatment protocol. Here, the study’s intervention 
followed one treatment protocol designed by the creator of 
Fascia Bowen; since there is no other method available, and 
the treatment could be reproduced in further studies, this is a 
 




strong point, as CAM is criticised for not producing protocols 
which can be replicated in a scientific setting. The researcher 
undertook best efforts to ensure treatment fidelity with the use 
of spot-checks, with the aim of minimising the introduction of 
extraneous variables – another positive impact of the study. 
The research is useful because it informs future research, e.g. 
using a larger sample group. As there have never been studies 
using Fascia Bowen in the past, the significant result will 
facilitate further investigative research using Fascia Bowen 
because the present study will have already demonstrated 
efficacy and a sound methodological base. So much CAM 
research is criticised, as discussed in the literature review of the 
study, for its lack of sound methodology and its failure to meet 
scientific research criteria, but this study has demonstrated that 
it is a rigorous and well-designed trial. A further significant 
contribution to CAM research is that it is the first Fascia Bowen 
trial working with children diagnosed with dyspraxia/DCD. 
 
As previously indicated in the literature review, the future of 
Fascia research specifically requires an international consensus 
to be reached regarding current terminological inconsistencies. 
Bearing this in mind, it is hoped that when the 4th Fascia 
Research Congress convenes in Washington DC in September 
2015, that Dr Stecco will be reviewing all contributions in this 
debate. She will preside over a pre-conference ‘Anatomy 
Consensus Meeting’, devoted only to this issue, so that an 
agreement can be reached regarding nomenclature. If 
agreement cannot be reached then there is an expectation that, 
at least, the discussion will move forward (Chaitow, 2014a). 
 
5.6.5. Implications for Fascia Bowen 
The study found significant improvement in the neuromuscular 
function of the children and a significant improvement in their 
control movement, but non-significant results were 
demonstrated for the psychological aspects of the study. 
 




According to the teacher measures of the SDQ a negative 
impact was detected on the social skills of the children. 
Anecdotal evidence gathered from parents and teachers at 
Fascia Bowen clinics over 20 years indicates that, apart from 
the neuromuscular improvements, psychological and scholastic 
improvements do occur, so the non-significant results of the 
psychological, negative impact on the teacher reported social 
skills and scholastic aspects of the study were unexpected. On 
reflection, the short timescale over which the intervention was 
conducted, together with the small sample size, could have had 
a real bearing on this result, and this will be particularly helpful 
when designing and conducting further research studies in this 
area using Fascia Bowen. The literature review for the study 
indicates that bottom-up interventions tend not to equate to 
improvements in functional skills; however, there were 
anecdotal reports of particular changes in these within the study 
although they were not reported using formal qualitative 
reporting techniques. As a consequence, the anecdotal 
evidence will fail to carry scientific weight from this study. The 
results signify the necessity for a longer intervention period, a 
larger sample size (including a control group), and the use of 
formal qualitative reporting strategies incorporated pre and post 
intervention. Including these suggested changes could 
potentially affect the outcomes significantly for the next study.  
 
6. Conclusion 
The main results were that the sample of children showed a 
significant improvement in neuromuscular function from pre to 
post Fascia Bowen intervention. This answered one of the 
study aims very clearly. The result is also in line with anecdotal 
evidence from practices over 20 years, and shows the efficacy 
of the therapy to effect improvements in the domain of 
neuromuscular function. Additionally, there were positive 
 




changes in one scale of the DCD-Q, namely in the control 
movement subscale which showed a significant improvement. 
 
The purpose of the study was to investigate improvements not 
only in neuromuscular function but also in the psychological 
wellbeing of boys with DCD. Although the children did show 
significant improvements in neuromuscular function and one 
subscale of motor function, the same improvement was not 
seen in the other measures investigating self-esteem, social 
skills, scholastic function and behaviour. This shows that 
although the intervention targeted muscular systems and 
resulted in significant changes, these neuromuscular changes 
did not produce concurrent changes in psycho-social 
functioning. Therefore it would be important to conduct further 
research which used the lessons learnt from this study to make 
changes in the design. An important consideration would be to 
include a control group, a larger sample size, a longer 
intervention period, consistency of reporting by teachers on 
measures, and the establishment of more discipline during the 
intervention sessions. In this way it would be expected that the 
other measures would be more likely to show significant results 
also.  
 
It is notable that top-down changes in skills are not always 
generalizable, so a possible way forward with the next research 
could be that, with adequate validation, control trial and 
blinding, recommendations could be made for Fascia Bowen to 
be utilised in combination with top-down interventions to 
produce functional skill and generalizable changes in 
neuromuscular function, compared with top-down alone and 
bottom-up alone, to better investigate the effect these 
interventions and combinations have on immediate skill 
acquisition and generalizability.  
 
 




The results will hopefully lead to further efficacy research within 
the field of Complementary and Alternative Medicine, and 
potentially, more CAM practitioners will follow the lead of this 
author by conducting scientific research using CAM 
interventions while ensuring that they adhere to scientific rigour 
and the use of high quality methodology. In particular, the 
research would recommend that future research using Fascia 
Bowen as an intervention should involve collaboration between 
3 specialists, namely a Fascia Bowen practitioner, a neuro-
physiologist and a Fascia research scientist. 
 
This thesis has offered the opportunity to present a novel 
research process involving an emerging therapy called Fascia 
Bowen. It may be helpful in restoring normal connective tissue 
architecture function whose stimulation subsequently results in 
an improvement to the mechanisms involved in DCD. The 
results of the investigation showed significant improvements in 
neuromuscular function in the cohort of boys with DCD using 
robust methodology. It offers a positive addition to existing CAM 
literature, as well as demonstrating that it is possible to apply 
sound methodology to CAM research – and, significantly, that it 
is important to consider non-mainstream treatments as they 
offer an option which could be very effective. 
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The reason for increased fascia understanding is due to newly 
developed assessment capability/methods, in vivo bioelectrical 
impedance, and tissue imaging procedures. These have led to 
enhanced acuity in assessment of fascial behaviour i.e. the 
differences in behaviour between pathological and healthy 
fascia, as demonstrated in a study to assess the effectiveness 
of osteopathic manipulation, utilising high-resolution ultrasound 
conducted by Tozzi et al (Tozzi et al., 2011). Similarly, the 
importance of endoscopic surgery conducted by Dr. Jean-
Claude Guimberteau, MD, using full high definition camera 
equipment, with 4 millimetre and 2.5 millimetre lenses, has 
provided the scientific community with a colourful insight into 
the structure and diversity of this tissue but simultaneously it 
has also improved understanding about fascia and this often 
deviates from previous understanding of its function (Dr. Jean-
Claude Guimberteau, 2012). Our limited knowledge, and, to a 
certain extent, neglect of fascial tissues prior to these 
advances, were, in part, due to Western anatomy methods of 
scalpel use to dissect many sections of fascia followed by 
naming them according to the functional role of tissues and 
structures nearby. While it is perfectly feasible that bones and 
muscles can be counted, this is not so for the fascia as it is too 
numerous throughout the body (Schleip et al., 2012b). As a 
large, body-wide, networking organ it incorporates hundreds of 
bag-like structures and rope-like local densifications with 
pockets lying within other pockets. All of these are 
interconnected by robust septa, or partitions, and looser 
connective layers of tissues (Findley, 2012). Importantly fascia 
includes loose and dense forms of tissue, superficial and deep, 
multiple and single-layered connective tissues (Langevin and 
Huijing, 2009). Explanations utilising a three-dimensional model 
for fascia have now become easier due to modern methods of 
investigation using systems analysis and digital modelling 
techniques which are advanced and more task specific (Schleip 
et al., 2012b). 
 




Its many descriptive definitions are as numerous and varied as 
the authors writing about it and these authors are scattered 
around the world. Their explanations and/or understanding of 
fascia is heavily influenced by their own area of specialisation. 
This was particularly evident at the first UK Fascia Symposium 
held in Windsor in May 2014 where the dialogue was recorded 
and can be accessed if required by those practising in fascia 
interventions (The British Fascia Symposium, 2014) where a 
senior anatomy and physiology professor, from a leading UK 
medical school’s post graduate department, disagreed with one 
of the world’s leading fascia research scientists. The argument 
centred on the terminology used on this subject but also on the 
functional role and significance of different types of fascia. 
Where a traditionalist views the fascia related to a single organ 
in total isolation the fascia research scientists examine the 
entire body’s fascia as a large, networking but single organ in 
its own right (Schleip et al., 2012a) . The disagreement 
revealed that there is a crucial difference in understanding 
between the traditional Western published materials on fascia 
and authors from other countries. The consequences of this 
lack of consensus means that successful dialogue between 
scientists and anatomists about fascia’s role in body functioning 
will not occur. Gray’s Anatomy, the most widely respected and 
utilised text by UK medical schools today and according to 
Schleip, misses vital information which could lead to a better 
understanding of particular types of fascial tissue (Schleip., 
2014). In view of this, there is an urgent need for an 
internationally agreed definition to be established. If this occurs 
then all specialists involved in research and medical education 
will be enabled to communicate effectively and scientifically in 
what is a relatively new research domain. Progress is beginning 
to take place on this issue since the first Fascia Research 
Congress in 2007 (Langevin and Huijing, 2009). 
 
 




A review was undertaken (Schleip et al., 2012b) to demonstrate 
a comparison between the three most common nomenclatures 
utilised by two organisations and in one published book. These 
were: 
• The Federative International Committee on Anatomical 
Terminology  (FCAT) (1998) 
• The most recent edition of the Gray’s Anatomy (Standring, 
2008) 
• The last Fascia Research Congress  (FRC) in  (2012) 
 
From the Fascia Research Congress’ most recent conference it 
was suggested that twelve different terms, relating to fascia, 
should assist in clarifying this terminology debate (Langevin and 
Huijing, 2009). These terms are; dense connective tissue, 
areolar connective tissue, superficial fascia, deep fascia 
intermuscular septa, interosseal membrane, periost 
neurovascular tract, epimysiumIntra and extramuscular 
aponeurosis perimysium endomysium. By using these terms 
Langevin et al suggest that improved communication can be 
achieved between the experts across different fields of 
specialisation.  
 
Schleip states that there is no other area of anatomical science  
which has such conflicting terminology as that which is 
associated with fascia related connective tissue (Schleip et al., 
2012b). Many authors refine their definition of fascia to dense, 
sheet-like connective tissues to describe the fibres which are 
arranged so that they favour a single directional presentation. If 
the presentation deviates from this then it is called irregular. 
This is incorrect according to Benetazzo et al because some 
fascia types present in a regular lattice-like format with the 
fibres crossing each other at precise angles (Benetazzo et al., 
2011). Some authors include the soft, transparent layers such 
as those located in the hypodermis or those located in the 
envelopes presented around very small vessels. Other authors 
 




limit their definition of fascia to muscular connective and 
visceral connective tissues regardless of their movable or more 
ligament-like format. Some of the more clinically focused 
literature focuses, largely, on visceral fascia (Schwind, 2006, 










APPENDIX 2 -  
FACIA BOWEN FOR RESEARCH - PROTOCOL 
BY HOWARD PLUMMER 2013 
  
 





FOR THE DOCOTRAL RESEARCH OF MELANIE MORGAN-
JONES PD HEALTH. 
__________________________________________________ 
 
1) BOTTOM STOPPERS 
 
2) TFL - GLUT MOVE 
Perform three moves over gluts 
 
3) POPLITEAL FOSSA AND HEAD OF HAMSTRING MOVE 
 
4) THREE MOVES UP THE ILIOTIBIAL BAND 
 
5) OPEN THE TRUNK (SPINALS) 
Between the bottom & top stoppers - lateral move 
 
6) FACIA MOVES - COCCYX LEVEL ACROSS GLUTS  
Medial to lateral move covering all of the glut area to the level of 
the pelvic bone 
 
7) FACIA OVER TRUNK 
Between the bottom and top stoppers - working from the 
outside (laterally) of the body to the spine - medial to lateral 
move. 
 
8) TOP STOPPERS 
 
9) SHOULDERS/ARM/HAND – FACIA 
Start at the spine outwards across the shoulders make two 
medial to  lateral moves over the top of the 
shoulder/suprasinatus area work down the arm including hand 
and fingers - medial to lateral (or up and down) stroking to the 
arms can be done here. 
 
 




10) RHOMBOID MOVE  
 
11) MOVE OVER LATISSIMUS DORSI (UNDER SCAPULA) 
 
12) BREAK FOR A COUPLE OF MINUTES 
 
13) FACIA MOVES - SPECIAL LATT MOVE HOLDING WITH 
POINT 
Make an up and down move at the edge the body where the 
arm begins. This is also part of the latts, hold this point while 
performing the rest of  this procedure. 
Trace the latt’ down and make two medial moves 
Using the thumb trace across the top of the pelvic bone from 
outside of the body to the spine with medial to lateral moves 
Using the palm of the hand place hand with fingers facing 
upwards on the spinals and work from the bottom to the top as 
far as you can with up and down moves (medial to lateral). 
Next do the usual glut move and hold this point while working 
down the leg. 
Work down the entire outside of the leg from the top to the 
bottom with fingers facing downwards towards the floor/couch 
and make an up and  down move, when at the ankle make 
two medial moves over the Achilles tendon. 
 
14) HAMSTRINGS - GENERAL HAMSTRING MOVE 
INCLUDING MOVING THE FOOT AND TAP THE FOOT. 
 
CONTINUE NOW WITH FACIA TO THE LEG UP AND DOWN 
MOVE 
 
15) SAC - ENGAGIN SACRAL POTENECY - ONE HAND ON 
THE SACRAL THE OTHER HOLDING BETWEEN THE 
SHOULDERS 
Working with a gentle circular movement anti/clockwise then 
clockwise and again anti/clockwise. 
 




BREAK FOR AROUND HALF A MNUTE 
 
16) CLOSE THE TRUNK 
 
17) LUNG/ASTHMA MOVE  
Using the heel of your hand across the erector spinae on the 
opposite side of the body. 
 
TURN CLIENT OVER 
 
18) HIT THE LAT 
 
19) LUNG/ASTHMA MOVE CONTINUED (BOWEN MOVE) 
 
20) LEG FACIA INCLUDING FOOT 
Work the leg from top to bottom including the foot with Facia 
Bowen move is up and down. 
 
21) DO NECK PAGE 3 - SCALENUS BUT MOVE OVER ALL 
THREE AND SPINAL CAPITAL AREA 
 
22) STERNOCLEIDO MASTOID & HEAD FACIA 
Working with facia Bowen moves and cover the neck face & 
head, steady and slow and gentle (finger light) just moving the 
skin. 
 
23) HOLD THE HEAD - PLACES HANDS UNDER THE HEAD 
AND RELAX 
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Example of Key words and terms utilised to clearly set out an 
appropriate search strategy for inputting to the following 
databases available via the Bath University Moodle. Databases 
searched were MEDLINE, PUBMED, WEB OF KNOWLEDGE, 
PsycNet and SCOPUS but I was able to utilise this strategy for 
each one. 
 
• 1‘developmental coordination disorder’ .mp. 
• 2exp developmental coordination disorder/ 
• 3DCD.mp. 
• 4clums*.mp. 
• 5‘clumsy child syndrome’.mp. 
• 6inco?ordinat*.mp. 
• 7‘perceptuomotor dysfunction*’.mp. 
• 8dyspraxia.mp. 
• 9dysgraphia.mp. 
• 10‘development* dyspraxia’.mp. 
• 11‘deficits in attention, motor control, and perception’.mp. 
• 12‘specific development* disorder* of motor function*’.mp. 
• 13‘psychomotor disorder*’.mp. 
• 14‘sensorimotor difficult’.mp. 
• 15‘sensory integrat* dysfunction*’.mp. 
• 16‘sensory integration’.mp. 
• 17‘nonverbal learn* disability*’.mp. 
• 18‘mov* disorder*’.mp. 
• 19‘developmental right hemisphere syndrome’.mp. 
• 20‘minor neuro* dysfunction*’.mp. 
• 21‘minimal brain dysfunction*’.mp. 
• 22‘development* apraxia’.mp. 
• 23‘development* apractic’.mp. 
• 24‘physical* awkward’.mp. 
• 25‘motor delay*’.mp. 
• 26‘motor skill* disorder*’.mp. 
• 27‘motor* awkward’.mp. 
 




• 28‘motor impair*’.mp. 
• 29‘perceptual motor difficult*’.mp. 
• 30‘motor-perceptual dysfunction*’.mp. 
• 31‘motor learn* disabilit*’.mp. 
• 32exp Motor Skills Disorders/ 
• 33exp Motor Skills/ 
• 34exp Developmental Disabilities/ 
• 3533 and 34 
• 361 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 
13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 
23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 
35 
• 37exp ‘quality of life’/ 
• 38quality of life.mp 
• 39QOL.mp. 
• 40HRQ?L.mp. 
• 41health?related quality of life.mp. 
• 42health status 




• 47self concept 
• 48exp Activities of Daily Living/ 
• 4activit* of daily living.mp. 
• 50ADL.mp. 





• 56interpersonal relations 
• 57exp friends/ 
• 58friend*.mp. 
 





• 60exp social support/ 
• 61exp social isolation/ 
• 62loneliness.mp. 
• 63exp personal satisfaction/ 
• 64life satisfaction.mp. 
• 65motor activity 
• 66exp psychomotor performance/ 
• 67depression.mp. 
• 68anxiety.mp. 
• 69exp learning disorders/ 
• 70occupational performance.mp. 
• 71parent* perspective*.mp. 
• 72child* perspective*.mp 
Keyword search strategy utilised. Ideas with acknowledgement 
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APPENDIX 5 -  








Ethics reference number 13-131. 
 
To the Chairman and members of the Psychology ethics 
committee . 
 
Please would you consider the following amendments to the 
above ethics application reference? 
 
I would like to include Hampshire and Cardiff to the locations 
already approved  previously. All the procedures laid out in the 
original ethics application will remain the same at the new 
locations. Schools and private clinics would be utilised as in the 
original application which was approved. 
 
In addition to the above I would like to introduce a commonly 
utilised questionnaire which screens for co-morbidity as this will 
be an issue with children who have Dyspraxia/DCD 
(developmental coordination disorder) but it is an area which is 
under- researched.  The questionnaire, called the Social 
Communication Questionnaire (SCQ) by  Michael Rutter, M.D., 
FRS, Anthony Bailey, M.D., and Catherine Lord, Ph.D., is a 40-
item, parent-report screening measure that taps the 
symptomatology associated with Autism spectrum 
disorder(ASD). The items are administered in a yes/no 
response format which can be completed by the parent  in  less 
than 10minutes and scored by the administrator in 5 minutes. 
Its completion will refer to the individual's entire developmental 
history and the results produced are pertinent to referral for a 
more complete diagnostic workup.  The inclusion of this  




Melanie Morgan-Jones PD Health student. 
23/09/13 
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From: Psychology-Ethics [mailto:psychology-ethics@bath.ac.uk]  
Sent: 23 September 2013 16:16 
To: Melanie Morgan-Jones 
Subject: Re: Ethics amendment document September '13 reference 13-131 
 
Dear Melanie Morgan-Jones, 
 
Reference Number 13-131 
 
Thank you for passing along the information about the requested amendments 
to your research. I have now reviewed these and determine there are no 
additional ethical considerations for them, and am taking Chairs Action to 
approve them for your study. 
 
Best wishes with your research. 
 
----------------------------------- 
Dept of Psychology Ethics Committee 
University of Bath 
 
 
On 23/09/2013 11:12, Melanie Morgan-Jones wrote: 
> Dear Sir, 
> 
> Please find attached an application to amend my existing ethics submission. 
> 
> Yours sincerely, 
> 
> Melanie Morgan-Jones. 
> 
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FINAL LETTER TO HEADTEACHERS WITH 
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Prosocial SDQ Mixed ANOVA 
 
 

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































From: Sam Bounds [mailto:sambounds@icloud.com]  
Sent: 17 November 2014 16:14 
To: Melanie Morgan-Jones 




Rohan is experiencing some significant changes in his 
emotional state, we are noticing less frequent issues at school 
with his behaviour and we are receiving feedback from the staff 
that he is more focused and responsive during lessons. We 
have noticed changes at home too. He is seeming far more 
open to the idea of being away from us such as his change of 
decision about joining the schools residential trip and going off 
in shops to, look round by himself. These are things he is 
usually very adamant that he will not do but is expressing 
himself the desire to do these things. We noticed the changes 
starting to happen around a fortnight into the treatment. He 
almost seemed to be more gentle and settled, something he 
has had issues with for many years. In our opinion there 
seemed no other contributing factors as he had settled into his 
class and was not under any new support mechanisms at 
school. Home was fairly consistent to. 
 































































































































All of the information gained was as a result of the research 
assistant requesting feedback from the mothers about the 
treatment (sometimes the child was with the mother and spoke 
on the telephone). The researcher did not prompt by asking 
questions and there was no input given during the statements. 
The person at the other end of the telephone was permitted to 
speak freely. 
 
Participant 1 - Sammy Hartstein: 
Mother - “His anxiety reduced immediately following the 1st 
treatment. He usually hates school but after first treatment he 
said, “It is school tomorrow, oh well, so what.” Mother –“This is 
a major thing for us as a family.” 
Sammy reported to mother: - mother quoted Sammy, “He said 
that he was able to hold his temper more since the treatment. 
He also said that he felt much happier.” 
Mother - “He is much happier.”  
Mother - “Normally it is hard to get him into the car but he would 
get in by himself to go to the treatments as he loved what it did 
for him, and this continued throughout the treatment period. 
This was despite the fact that he said -”  
Sammy - “This treatment feels like knives sticking into me.”   
Mother - “He does have hypersensitivity to touch and to other 
things.” 
Mother - “He has been more chilled out at home since the 
treatments. His behaviour can be cyclical but after the 
treatments he is always on an ‘up’ and this lasts some days.” 
Mother - “Sammy is much more cheerful and positive and after 
the treatment he is amazing and lovely. Normally Sammy sees 
everything as black and white and perceptions of events are 
usually very black so he wasn’t like this after the treatment 
times. The teacher had told me that for two days after the first 
treatment Sammy was so calm that he was much more tolerant 
in class, not holding himself in such a tight way. She told me 
that he was not being ‘tight’.”  
 




Mother - “He was so improved that he was awarded a prize at 
school and this doesn’t usually happen. His communication 
skills improved so that the teacher told me that she had “noticed 
that though still limited he was trying to say how he was feeling” 
and this is normally unheard of.” 
Mother - “His mental state is much improved from his normal 
state. Normally he is angry quite often and very frustrated. His 
moods have been generally much better and definitely less 
angry." 
Mother - “He bumps into things a lot less. Teacher tells me that 
‘He is less ‘gangly’- less all over the place- less clumsy’.” 
Mother - “The teacher told me that she had noticed that ‘he can 
throw the bean bag ball much easier since the treatment.’” 
Mother - “Prior to the treatment he would wake throughout the 
night intermittently and would have nightmares, but no 
nightmares since the treatment and is sleeping through the 
night. He is much more relaxed as a person since the 
treatment. After the first treatment and after the night of the 
treatment, Sammy said ‘that sleep was the best ever sleep’.” 
Mother - “He has been spilling things less and has had better 
coordination generally since the treatment.” 
Mother - “Sammy’s hand dexterity improved and he told me that 
he is doing all the hand dexterity stuff much better. He is tying 
shoe laces better now too. He is able to write better since the 
treatment and it happened immediately.” 
Mother - “Not so many incidences of anger at school since 
having the treatment.” 
Mother - “Throughout each of the 6 week treatments he fell 
asleep immediately he started getting the treatment; this is 
unheard of, so he was really relaxed.” 
Mother commented on improvements at the end of the 
intervention in front of Sammy and he got very angry because 








Participant 2 - Matthew Jacobs: 
Mother - “Matthew is much more confident since the treatment.” 
Mother - “Matthew has been more confident, and he 
volunteered to play the part of Joseph in the Christmas play.” 
Dad - “Matthew is able to ride his bike and play ball games 
better, kicking the ball better and he isn’t so clumsy and doesn’t 
knock things over so much. He doesn’t fall or spill things so 
much.” 
Matthew - “I feel more relaxed since having this treatment.” 
 
Participant 3 - Daniel Fawdry: 
Mother - “Daniel’s handwriting is improved.  His class teacher 
told me that ‘Daniel is colouring, drawing, writing and showing 
more attention to detail since the treatment’ and that the 
improvement was astounding. It was a ‘profound improvement 
within two sessions of this treatment’.”  
Mother - “Daniel is so much better in his ability to play games, 
kick the ball and catch the ball. He isn’t so clumsy. Daniel told 
me, ‘I am able to do so many more things and I’m better in my 
work at school since having this treatment.’  
Mother - “Daniel is much more confident even though he is a 
quiet boy. Daniel told me that his body feels less twitchy, and 
calmer.” 
Teacher - “Daniel’s swimming coordination has improved a lot 
since having this treatment.” 
 
Participant 4 - Jack McNally: 
Comments from mother were not available as she could not 
give the time for the qualitative as well as all the form 
completion in week 8. She was always very busy. 
The only communication received was the one from the 
teacher, and this was sent in an envelope via the intervention 








Participant 5 - Stephen Webber: 
Mother - “After the first treatment I needed to adjust the saddle 
on the horse because Stephen is different. (She teaches 
children to ride and is an OT). His balance was different even 
from the first treatment, less clumsy and bumping into things 
less. He has been more patient during the treatment, not 
reacting so much, not getting so angry if people have made him 
angry. He told me ‘everything I do is easier and I’m not bumping 
into things so much.’” 
Mother - “Stephen’s sleeping has been much improved since 
the beginning of this treatment; he used to wake up through the 
night and he is sleeping through more.” 
 
Participant 6 - Thomas Mason: 
Mother- “Tom is much less clumsy since this treatment and he 
is getting better in his work at school. He seems to be able to 
do it easier/ better. He is much more confident and upright so 
has better posture. He is much more articulate, calmer, and 
concentrates more. Since this treatment started he is able to 
stay asleep once getting to sleep.” 
Mother - “Tom had had a couple of treatments; he said that it 
didn’t feel like knives anymore and he looked forward to the 
treatment.  I can’t believe how much better his balance is.” 
Tom - “My body has been clicking less.” 
 
Participant 7 - Harvey Cloke: 
Mother - “Harvey felt very wobbly after the first treatment and 
said that he was feeling that he was falling forward. As the 
treatment went on he was not so clumsy and didn’t drop things 
so much at all. Usually, with Harvey, the improvements only 
continue for 6 days after the treatment and then he will be a 
little more clumsy again.” 
Harvey - “I can speak better and get my words out more after 
having the treatment and then after 5 or 6 days I can’t get my 
words out again”.” 
 




Participant 8 - Archie Cloke: 
Mother - “Archie told me that the treatment hurt when it was 
happening first. He is hypersensitive to touch. After he got used 
to it he still looked forward to it and there was a massive 
difference in him because he could sleep better, he became 
more patient, losing his temper much less and there were huge 
improvements in his sporting ability.” 
Archie - “I’m not dropping things like I was all day long. Now I’m 
just dropping something once a day and sometimes not at all 
and I’ve only fallen over once in the week and I was always 
falling over lots every day.” 
Mother - “He is not wriggling about on the sofa now since 
having this treatment because I was always telling him off for it 
but it never changed.” 
Mother - “Archie is more happy and confident since starting this 
treatment. He seems happier all round.” 
 
Participant 9 - Rohan Bounds: 
Mother - “Most notable since the beginning of the treatment was 
that Rohan was able to get up earlier and his sleeping was 
much better. Normally Rohan is clingy, but since the treatment 
he has been more confident. He usually doesn’t leave me in a 
shop but during having this treatment he asked if he could 
wander off in the shop on his own. I was shocked as it was 
such a change. He is not walking into things so much. He 
seems more relaxed and definitely more confident. He is joining 
in in school games more since this treatment started. He is able 
to organize himself more since the treatment but it was bad 
before. Absolutely loves the treatments. Never saw him so still 
before because he doesn’t stop at all normally. The biggest 
thing that happened which Chris and I were shocked about was 
that he asked if he could go away on a camp. He had point 
blank refused for a year and a half but when he was having this 
treatment he said, ‘I want to go on the camp now.’ He went and 
he had never been away from us and he went for a week and 
 




absolutely loved it. He is much more confident and able to 
stand up for himself when other children say nasty things to 
him.” 
 
Participant 10 - Ben Noble: 
Mother - “Ben had really bad reports in most subjects before 
this treatment. He has had one since that time and the only 
difference was the treatment and the report is so different. All 
the teachers are really pleased with Ben. All the report is 
excellent. 
Ben is able to walk along in front of me and he is straighter and 
not so wobbly. He can ride his bike better and he has decided 
to join a club at school. He never volunteered to do anything 
like this before so this is a surprise. He loves the treatment and 
is more relaxed all round really. The teachers have told me that 
his handwriting is better but I’ve noticed it too. Ben says that he 
can write better. He is much more confident than he was. What 
I’ve noticed too is that he is able to do his maths better. When 
he was racing with his sister lately his arms weren’t going all 
over the place as they used to. Ben seems to feel happier trying 
new things. Ben has told me that he feels ‘happier inside since 
having the treatment.’” 
 
Overlapping statements from Practitioners performing 
intervention (information sent to researcher on feedback 
forms post treatment sessions). 
“Children’s backs seemed uneven at the beginning of the 
treatment.” 
“As we treated the two sides of the body (e.g. left and right of 
the spine) of the children there was an even presentation and 








Statement from child during intervention and not through 
research assistant. 
Tom Mason – Participant 6 “This treatment feels like knives 
going in.”  
Intervention practitioner noted down his statement on a 
feedback form immediately the child had spoken. 
 
Statements from teachers about particular children 
Matthew Jacobs - Participant 2 
Head teacher feedback either given on the back of measure 
forms or on papers passed to the researcher by secretary of the 
school: 
Head teacher - “Matthew is much more confident since having 
the treatment but so much so that he goes over the top showing 
extremes in demonstrations of activities or even inappropriate 
responses in play situations and even showing off. Other 
children look at each other as though they cannot understand 
what is happening to him during play time.” 
Head teacher - “Matthew volunteered to be Joseph in the 
Christmas play. He has never volunteered to do anything like 
this before.” 
Head teacher - “Matthew shouted goodbye to his class teacher 
and waved to him, which was quite inappropriate.” 
School secretary - “Matthew spoke with me and directed the 
statement straight at me and he has been in this school for 
some years now and has never spoken with me. He is much 
more confident.” 
 
Tom Mason - Participant 6 
Teacher - This teacher wrote a letter to the researcher and it 
was collected from the school 
“Tom is much less ‘gangly’ since this treatment, seems more 
able to interact in class, less disruptive. He got an award for his 
school work half way through the treatment.” 
 
 




Participant 4 - Jack McNally: 
The only communication received was the one from the 
teacher, and this was sent in an envelope via the intervention 
practitioner, Julie James, who then passed it to the Researcher, 
Melanie Morgan-Jones. 
Teacher, Rose Lohr - “Liz, Jack’s teacher, reported that Jack 
could read a board with 80 words on it. This was just after the 
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